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PITUITARY CACHEXIA* 


CHARLES H. FRAZIER, M.D., Sc.D. 


PHILADELPHIA 


The extraordinary variability of the pictures that denote pituitary 
dysfunction bespeaks the many functions that must be allotted to this 
small, complex structure. Although much has been learned from direct 
observation in the clinic and from the contributory evidence of the 
experimental laboratory, one still cannot speak too dogmatically con- 
cerning what is and what is not of direct pituitary origin. Some of the 
symptoms in the subject with pituitary dysfunction can be explained only 
on the basis of an interrelationship between the pituitary and other 
organs of the endocrine chain. Thus the lowered metabolic rate and 
the accession of fat of the Frohlich syndrome are not directly of 
pituitary origin, but rather an interaction between the pituitary and the 
thyroid, an expression of hypothyroidism. There is still confusion con- 
cerning the part the tuber cinereum plays in the picture once exclusively 
ascribed to pituitary malfunction. 

In the Neurosurgical Clinic of the University Hospital, 216 cases of 
pituitary dysfunction have been entered on the register. The majority 
of these have been classified as primary pituitary lesions, twenty as 
lesions of the pharyngeal duct, including Rathke’s pouch, and _ thirty- 
two as suprasellar lesions with outspoken evidence of pituitary 
dysfunction. The great majority of this number exhibited signs of 
hypofunction; the minority, of hyperfunction. In many of them there 
was acceleration or retardation of growth; in some, acromegaly and in 
many, marked accession of weight. In only one of the entire series was 
there an example of advanced cachexia; in another, possibly an early 
stage. 

REPORT OF CASE 

Case 1.—Clinical History.—J. B. T., aged 15, was referred to the Neurosurgical 
Clinic by Dr. W. G. Spiller and Dr. J. W. McConnell, on Dec. 17, 1925, com- 
plaining of paroxysmal headaches and vertigo. His father and mother were 
living and well. He had one sister and two brothers who were living and in 
good health. His birth had been normal and he had been breast fed. Denti- 


Submitted for publication, June 11, 1928. 
*From the Neurosurgical Clinic of the University Hospital 


* Read at the Fifty-Fourth Annual Meeting of the American Neurological 
\ssociation, Washington, D. C., May 1, 1928. 
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tion and other features of early childhood appeared to have been normal. He 
had had most of the children’s diseases, and his growth up to his ninth year 
had been undisturbed. Since that time there had been little if any growth. 
From the age of 9 years (1919) until two years ago (1923) he had been 
apparently well. He then began to have headaches, referred to the occipital 
region, which occurred at intervals at any time of the day, were of variable 
duration and caused a queer sensation in the head, which he called dizziness. 
These headaches were severe and occasionally caused him to go to bed, and 
on at least one occasion he had been in bed for a whole week. They were 
unaccompanied by nausea or vomiting. About that time glasses were prescribed, 
and he had worn them ever since. His chief complaint at the time of admission 
was these headaches, which were sometimes associated with a sense of uncertainty, 
suggesting vertigo. He then had attacks of vomiting which were described as 
coming on without nausea; the stomach contents were ejected with considerable 
force and without effort. He ate little; his bowels were sluggish: he passed 
urine frequently and was disturbed two or three times during the night, and he 
was somnolent, not infrequently falling asleep while listening to the radio or 
during conversation. 

While formerly he had been a good student, absorbing his instruction 
rapidly, he now found it difficult to keep up with his class. 

Physical Examination—At times he was extremely restless, and during the 
present examination he was almost constantly active, moving about as though 
he were unable to sit still. He was a small, thin boy with a dry, rough skin 
which suggested dehydration, although he admitted drinking a fair amount 
of water. He had the facies of an adult. 

The heart was of normal size, and murmurs were not present. The lungs 
were clear and distinct in all parts. The abdomen was normal. The liver 
was not enlarged, and the spleen was not palpable. 

There was a slight flattening of the left side of the face, but voluntary 
movements were well performed. The nose and throat appeared to be normal, 
except that the right tonsil looked as though it had been the site of an infec- 
tion. The ears and hearing seemed to be normal. The tongue protruded 
straight. 


The upper extremities were extremely thin and ill developed, but power 


and coordination were good considering the poor musculature. Neither 
tremors nor disturbance of sensation was present. The lower extremities 
were normal. The station and gait were undisturbed. 


The reflexes of both upper and lower extremities were normal 

Pituitary Stigmas.—The external genitalia were underdeveloped. There was 
no axillary or pubic hair. The thyroid was not palpable. In the spring of 
1925, the patient weighed 96 pounds (43.5 Kg.), but since that time he had lost 
from 23 to 26 pounds (10.4 to 11.8 Kg.) 

He was admitted to the hospital for estimation of his tolerance for sugar 
and the basal metabolism, and for an x-ray examination of his skull 

Laboratory studies showed that the urine was normal. 

Examination of the blood showed red and white cells and hemoglobin to be 
normal. The blood sugar was 0.54; the Wassermann reaction of the blood 
was +2 and that of the spinal fluid + 4 

A roentgenogram showed an abnormal shadow, roughly circular and an 
inch in diameter immediately above the posterior clinoid process, more than 
half of it to the left of the median line. The shadow had the density of bone. 

On ophthalmologic examination, bilateral partial secondary atrophy was 


noted. The eyes showed blue irides; the left pupil was larger than the right. 
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Reaction to light, and in accommodation and convergence was normal. The 
veins of the fundi seemed unusually full but not tortuous. The disks them- 
selves were unusually white but were well outlined. 

Preoperative Diagnosis—The diagnosis was pharyngeal duct cyst. 

Operation.—Dec. 19, 1925. The first stage of a right transfrontal craniotomy 
was performed under ether. The wound was closed without drainage. 

The usual flap was reflected as for exposure of the pituitary fossa by the 
transfrontal route. It was decided beforehand that an attempt would not be 


Fig. 1—Photograph taken April, 1925, seven months before admission to 
the University Hospital. The patient (right) is standing by his brother, who 


is four years younger. 


made to complete the operation at one sitting. The flap was reflected, and 
hemostasis was secured from all points. A short incision was made in the 
dura to determine whether there was much free fluid in circulation and whether 
a ventricular puncture would be necessary to secure the proper exposure. The 
exposure of the region of the sella should not be difficult. 

At the end of the operation, the blood pressure could not be estimated, 
the pulse rate was rapid and difficult to count. Ten cubic centimeters of cam- 
phorated oil and one-half ampule of pituitary solution were given. At the con- 
clusion of the operation the pressure was 50 systolic and 40 diastolic, the pulse 
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rate was 150 and the respirations were 28. Although the patient had not lost much 


blood, he was given 250 ce. of citrated blood. 

On Dec. 24, 1925, a second stage operation was performed under light ether 
anesthesia. The flap was reflected and the suprasellar region readily exposed. 
At once the wall of the cyst appeared with its bluish discoloration behind the 
chiasm; it filled the entire space behind the optic tracts and chiasm. 


The wall 
of the cyst was incised, and the fluid contents were evacuated. 


A tumor mass, 
partly calcified, still remained, and as much of this as was in contact with the 
optic tracts and chiasm was removed piecemeal. A hard, calcified mass at 


the base of the tumor, the shadow of which showed in the roentgenogram. 


Fig. 2.—Photograph taken January, 1926, while the patient was in the hos 
pital. The patient (right) contrasted with his brother (left) shows marked 


emaciation of the body. 


could not be detached. At the conclusion of the operation a muscle graft was 
applied to the surface of what remained of the tumor. Hemostasis was per- 
fect, and the wound was closed throughout without drainage. The patient’s 
condition throughout the operation varied. Before it began the blood pressur¢ 
was low, and the pulse rate was rapid. The patient was given 20 cc. of dex 


ted 


trose intravenously with one-half ampule of pituitary solution. This eleva 
the systolic blood pressure to more than 116. Toward the latter part of the 
operation the blood pressure fell again, and the patient was 


citrated blood. 


given 275 cc. ol 


| 
=: 
| | 
| 
| 
| 


FRAZIER—PITUITARY CACHEXIA 


wn 


Pathologic Report—Only a portion of the wall of the cyst reached the 
laboratory, and it was not possible from this to identify the lesion, but there 
seemed little doubt from the gross characteristics and from the age of the 
patient that the lesion originated from the pharyngeal duct. 

Course—The patient’s condition immediately after the operation was a cause 
for some concern. He continued stuporous for several days, but gradually 
his condition improved, and he was discharged from the hospital on Jan. 14, 
1926, three weeks after the operation. The immediate result was operative 
recovert 

On March 22, 1926, about two months after the patient’s discharge from the 
hospital, his condition was not satisfactory. His physician, Dr. J. W. McConnell, 

“Since this boy’s return from the University Hospital his condition has 


srown steadily worse The Weber syndrome, which presented itself shortly 


LEFT RIGHT 6/22 ? 
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Fig, 3.—Unequal pupils O.D. 3 mm.; O.S. 4 mm. Moderate light reaction 

the usual reflexes. Ocular rotations full; no nystagmus. Papillary fissure 
each 9144 mm. O.D. media clear. Disk, well marked atrophy, grayish white. 
Vessels normal. No change in choroid or retina. O.S. similar. 


following the operation, gradually disappeared so that today, March 22, 1926, 
the only evidence is a very slight ptosis of the left eyelid. 

“His mentality has greatly diminished. He has no recollection of the 
operation or of the events immediately preceding or succeeding it. Recent 
events seem not t 


leave any mark on his mind, and the days go by without 
his giving evidence of any new mental impressions. 

“Following his return he continued the refusal to take food. Slowly this 
lack of willingness to eat was overcome and was supplanted by a rather 
vigorous attempt at eating, which consisted of filling his mouth with food 
and masticating it for a long time without any attempt at swallowing. Often 
he would fill the mouth to such an extent that the nurse had to remove a 
part of the mass. In line with this feature is another interesting exhibition. 
He will take in his hand a little toy which on pressure between the thumb 


and finger gives forth a queer clicking noise. This ‘cricket’ he will hold in his 
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hand, produce the noise for an interminable while and cry bitterly when the 
object is removed from his grasp. In the same category is the frequent patting 
of the hand, sometimes one and sometimes the other, against the pillow 
simultaneously emitting queer sounds similar to the cry of a wounded animal. 

“His eyesight is greatly diminished; at present there seems to be sight only 
in the right eye. His speech is almost unintelligible. This loss of ability to 
talk intelligibly has been progressive and now amounts to a jargon understood 
principally by his nurse and somewhat by members of his family. The burden 
of his talk is ‘I want to get up,’ and he will repeat this sentence innumerable 
times, suddenly ceasing and falling off to sleep or at least into a stuporous 
condition. He complains of headache. This is an intermittent complaint, 
however, and it is a question as to whether it is a general or a localized head- 
ache. Sometimes after persistent inquiry the indication will be elicited from 
him that the back of his head is its location; again one or the other side or 
sometimes the front of the head. Vomiting is a relatively frequent occur- 
rence. It is projectile in type and seems not to have any relation to food 
ingested or anything else taken into the stomach. The hair on the scalp has 
grown little since the operation. It is relatively coarse and sparse. The skin 
is dry, almost to dehydration. 3owel movements are uncertain; urine is 
extremely free and frequently uncontrolled. The latter is especially marked 
at night. His pulse is variable, sometimes slow, and again shows tachycardia 

“Once in a while, in a sort of paroxysm he will throw himself out of bed, 
standing for a moment and making an effort to walk about; quickly he is 
caught or falls, for a moment he resists but soon after being put back to bed 
he falls into a queer stuporous state lasting variable lengths of time. His 
nights are very troublesome. They seem to be more wakeful than are his, 
days. He will sing, or at least make a singing noise without any intelligent 
words, for long periods of time. There are occasions when he seems to be 
mentally illuminated and for three or five minutes will attempt a conversation 
consisting of questions and answers, but at no time has he held a continued 
conversation, nor does he show any evidence of mental acuity such as would 
lead us to hope for much improvement. 

“Analysis of his symptoms makes me think of an additional intracranial 
lesion other than the one for which he was operated. I base this thought upon 
the occurrence of the attacks of physical and mental derangement which have 
much the appearance of epileptic equivalents. He has not, however, had at an) 
time a definite motor attack that could be classified as epileptiform.” 

About five months after the operation, May 13, 1926, according to Dr 
McConnell’s report, there had been a striking improvement, which I presume 
must have been attributed to the pituitary feeding. Dr. McConnell wrote 

“For several weeks past the patient has shown marked improvement in 
every respect. The improvement dates from a fall out of bed at which time 
he bumped his head pretty severely. This was followed by a great deal of 
nervousness and a return of nausea and occasional vomiting, but very quickly 
these symptoms subsided and he started definitely to improve. He became 
very intelligent, not only answering and asking questions, but taking part in the 
conversation and showing in every way that he was not only interested in 
what was going on but desirous of taking part in it. He commenced to eat 
more, and ceased to have the repetitive movements previously described In 
fact, as the days went on he seemed to lose all thought of the various means 
of entertainment which formerly he had pursued so vigorously. He began to 
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sit out of bed and walk about and in a word progressed. The features that 
still exist are his distaste for certain articles of food, frequent headaches 
usually localized in and about the region of operation, failure properly to see, 
especially with the left eye, and occasional attacks of sleepiness. Within the 
past week he has been going down stairs to some of his meals, has been 


sitting out on the porch and in other ways has demonstrated the return to a 
degree of normalcy.” 


On May 19, 1926, Dr. McConnell wrote further: “At the present time he 
shows some asymmetry in facial movements. There is a tendency to move 
the left side of his face more than he does the right. So far as his limbs are 
concerned he is quite well able to walk and use both the upper extremities 
without incoordination, tremor or weakness. The ocular excursions are good 
and his intelligence is quite remarkable. He still is having some headache, 
although even this is considerably less than he had two or three weeks ago.” 

The last note from Dr. McConnell was received on Nov. 20, 1926, at which 
time he reported that the patient still had headache, though less persistent, 
that he had gained slightly in weight, from 60 to 67 pounds (27.2 to 30.4 Kg.), 
and that polyuria was still a conspicuous symptom, 


In April, 1927, sixteen months after the operation, the patient died. Autopsy 
Was iot performed. 

COM MENT 

Ilypophyseal cachexia, as a syndrome, was first described by Sim- 
monds' in 1914. The most striking symptom of this disease, as its 
designation implies, is extreme emaciation or cachexia, with losses in 
weight of from 22 to 44 pounds (10 to 20 Kg.) in the average case, 
in the most extreme case 110 pounds (50 Kg.) as reported by Simons.” 
In the case presented here, the patient, though only 15 years of age, 
had lost 26 pounds (11.8 Kg.). It has been said that the emaciation 
is more marked in the trunk and extremities than in the face. While 
loss in weight is perhaps the most striking symptom in a subject with 
pituitary dysfunction, there have been reports of cases without cachexia, 
as those of Jacob, Fahr * and others, who suggest that the syndrome be 
known as Simmonds’ disease rather than pituitary cachexia or, as 
Graubner * suggests, pluriglandular insufficiency. 

One of the striking characteristics is certain regressive changes in 
the skin. In my patient the skin was described as dry and rough, and 
in others often wrinkled giving to the patient the appearance of extreme 
old age. In the adult, the pubic and axillary hair falls out, and the 
jaw often atrophies from the loss of teeth; without any evidence of 
decay the crowns loosen and the teeth fall out. Trophic disturbances of 
the nails are sometimes seen. Certain vasomotor disturbances have been 


1. Simmonds: Deutsche med. Wehnschr. 40:322, 1914; 42:190, 1916; 44: 
852, 1918. 

2. Simons: Zentralbl. f. d. ges. Neurol. 30:125, 1922; 39:191, 1924. 

3. Fahr: Deutsche med. Wehnschr. 44:206, 1918. 

4. Graubner: Ztschr. f. klin. Med. 101:249, 1925. 
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observed, such as flushing and cyanosis, swelling of the face and 
sclerodermatic edema (Graubner*). In the patient I have presented, the 
tips of the fingers were cyanosed. Many patients complain of cold and 
chills, and subnormal temperatures have been recorded by Boestroem,* 
Jakob °® and Buchler.* The blood pressure is low and the pulse rate 
retarded. Added to the picture is a group of symptoms which may be 


attributed to pituitary depression. The patient complains of weariness, 


Fig. 4.—Adiposity, edema and then cachexia in a case reported by Jung 
mann in a patient, aged 28. At autopsy, reported by Kiyono, a large cyst ot 
the pars intermedia was found, completely separating the anterior and the px 


terior lobes. 


exhaustion and muscular weakness, not unlike myasthenia, and in ihe 
course of time 1s incapacitated and later confined to bed. 
There is a secondary anemia with a reduction of 50 per cent or 


more in hemoglobin and an eosinophilia of from 6 to 18 per cent. 1 


5. Boestroem Med. Klin. 14:690, 1918 

6. Jakob: Virchows Arch. f. path. Anat. 246:151, 1923 

7. Buchler, P Klin. Wehnschr. 2:591, 1923; Ztschr. f. d. ges. Neu 
Psychiat. 72:207, 1921 
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basal metabolic rate is recorded as decreased, but this is a common 
observation in all cases of pituitary hypofunction and can hardly be said 
to be peculiar to this particular syndrome, although Zondek*® reports 
lower values than in any other disease or in any other form of 
cachexia. Graubner * reports a normal specific dynamic protein reaction, 
others a decrease, and there is often a disturbance in salt and water 
metabolism, with water retention and oliguria. The symptoms are the 


reverse of those of diabetes insipidus, and the cachexia may be due 


Fig. 5.—Case reported by Zondek in a patient, aged 42, with pituitary 


cachexia. The figure at the right shows the same patient at the age of 34 
before the beginning of the disease. The case was reported originally as one 
of pituitary cachexia (Graubner). Autopsy proved it to be one of pluri- 


glandular insufficiency. 


to the disturbance of salt and water metabolism rather than to the 
involvement of any specific pituitary function (Zondek *). 

Symptoms related to hypofunction of the anterior lobe are to be 
expected. In the adult female, amenorrhea and atrophy of the uterus 


s. Zondek, H. \led. Klin. 23: 463. 927 ; Deutsche med. Wehnschr. 49 : 339, 


1923; Die Krankheiten der endokrinen Driisen, 1926, p. 227. 
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and ovaries occur; in the male, impotence and atrophy of the testes; in 
children, as in the subject of this report, arrest in the development of 
the gonads. 

Certain disorders of the digestive tract of uncertain origin are found 
among the cases recorded in the literature, including achylia gastrica, 
vomiting, anorexia, diarrhea and abdominal pains. 

With these disorders of digestion and of metabolism, with these 
blood dyserasias and circulatory changes, with the sexual phenomena 
are a group of symptoms of a nervous and psychic nature. In the 
patient reported, one of the most conspicuous symptoms was somnolence, 
alternating with periods of great restlessness. Somnolence is character- 
istic of so many other pituitary pictures that one questions whether it 
should be catalogued as especially peculiar to Simmonds’ disease. As 
with my case, so with others, there are transient states of extreme 
apathy and states of restlessness and even wild excitement. One of the 
earliest symptoms of my patient was his inability to keep up with his 
class, when hitherto he had been an alert student. Memory may be 
impaired ; there may be general apathy, lack of concentration, and lack 
of interest. In some cases delirium and hallucinations, in some epileptic 
seizures are recorded (Buchner). The latter, according to Redlich, 
may be the effect of the pressure of the tumor on the brain. According 


to Jakob,® the psychic and bodily habitus resembles that of senile regres 


sive involution. Pribram® attributed the sudden and striking ageing 
of his patient to a collapse of the endocrine system with sudden cessa- 


tion of the regenerating capacity of the cells. 


ETIOLOGY 

As one might expect with the prevailing lack of accord concerning 
the precise function of the constituent parts of the pituitary body, there 
are conflicting opinions concerning the etiology. A number, including 
Simmonds,’ Boestroem,® Reiche and Fraenkel, believe that the condition 
is due to involvement of the anterior lobe with resulting dysfunction 
or hypofunction. Aschner postulates an injury to the vital vegetative 
centers of the midbrain. Erdheim’?® accepts as a cause trophic or 
mechanical injuries of these centers but includes also obstruction to the 
secretion from the anterior lobe. And then, as might be expected, there 
are adherents to the theory that the lesion is in the hypothalamic region, 
affected by pressure of a tumor or by a secondary hydrocephalus. Lang 
also thinks the symptoms may be due to obstruction to the secretion from 


the pituitary. Urechia and Elekes '* argue in favor of an extrapituitary 


9. Pribram: Virchows Arch. f. path. Anat. 264:518, 1927 

10. Erdheim: Ergebn. d. allg. Pathol. u. path. Anat. 21:482, 1926 
11. Lang, F.: Wein. klin. Wehnschr. 37:977, 1924 

12. Urechia and Elekes: Encéphale 21:352, 1926. 
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lesion, possibly an accidental injury to the tuber cinereum. They found 
marked alterations in the nuclei of the tuber cinereum. 

That improvement has followed the administration of pituitary solu- 
tion may be explained by the specific action of pituitary hormones on 
the sympathetic nuclei adjacent to the tuber cinereum., Frankel was the 
first to advise glandular treatment, but Reye '* was the first to obtain 
positive results. According to Redlich, excellent results were obtained 
by Nonne, Buchler,’ Lichtwitz ** and Zondek,* who used a combination 
of the extract from the anterior and posterior lobes. Redlich, whose 
recent contribution has proved a useful source of information, believes 
this theory untenable. He believes that the vegetative nervous centers 
and the endocrine chain are intimately related and interactive, the vege- 
tative centers exerting a regulating and activating influence on the 
endocrine system, and the secretion from the pituitary in turn influenc- 
ing the vegetative centers. 

According to Zondek, infundibular tumors and tumors of the tuber 
cinereum may also cause cachexia, and he goes so far as to say that 
there are many cases of hypophyseal cachexia without any anatomic 
changes in the pituitary. Perhaps the action of the secretion from the 
pituitary gland is inhibited by the absence of suitable physiochemical 
conditions in the cerebral metabolic center. In one of Zondek’s cases the 
symptoms were the reverse of those of diabetes insipidus, with a decrease 
in the excretion of water and complete absence of excretion of salt; 
here perhaps the cachexia might be due to disturbance in salt and water 
metabolism rather than to any particular lesion of any part of the 
pituitary. 

That this syndrome may be caused by tumors of the pharyngeal 
duct would seem an obvious conclusion. Such unquestionably was the 
lesion in the case I have reported. By compression of the infundibulum 
one can readily understand how adjacent tumors may interfere with 
the function of the pituitary either by obstruction to the secretion from 


the pituitary gland or by pressure, atrophy or necrosis. 


PATHOLOGIC CHANGES 


Whatever may be the physiologic mechanism by which Simmonds’ 
disease is pre <luced, the pathologic lesions that have been found in the 
reported cases are various; a number of cases have been attributed to 
embolism in patients in the puerperal state, others to lesions of the 
pharyngeal duct, to pituitary tumors, to tuberculosis, syphilis, infection 
and hemorrhage in the pituitary body, and to pituitary trauma associated 


13. Reye: Med. Klin. 16:1317, 1920; Deutsche Ztschr. f. Nervenh. 68:153, 
1921 


14. Lichtwitz: Klin. Wehnschr. 1:1877, 1922. 
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with the fractures of the base of the skull. In one of his cases, Sim- 
monds demonstrated atrophy and disappearance of the anterior lobe. 
Experimentally, a number of observers (Levon, Cushing) have 
recorded marked cachexia following extirpation of the anterior lobe. 
But there is the perpetual objection to experimental lesions on the ground 
that by direct damage to adjacent structures or by interference with the 
blood supply, structures other than those removed may be responsible 
for the postoperative picture. In this connection mention might be made 
of Biedl’s *® statement that often in the adult humati being total extirpa- 


Fig. 6.—Ventral face of the brain, showing the tumors embracing th 
chiasma in a case reported by Van Bogaert. <A suprapituitary tumor gave 
rise, first to an adiposogenital syndrome with disturbance of glycoregulation 
this was soon complicated by a thalamic syndrome and later by a parkinsonian 
syndrome—cachexia. Anatomic study revealed a large tumor of the adaman 
tinoma type which had apparently developed at the expense of the original 
superior epithelial cells of the infundibulum; from there it had invaded the 
tuberian floor, filled the cavity of the third ventricle and pushed the thalamic 


masses aside laterally It had invaded the lateral ventricles, which it dis- 
tended greatly, and had pushed aside the white substances of the frontal pol 
and the central gray nuclei. Histologically, the pallidum showed marked 
lesions. The pituitary was intact 


15. Biedl: Verhandl. d. deutsche. ges. f. inn. Med. 34:33. 1922 
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Fig. 7—Sagittal section of the brain shown in figure 6, showing the tumor 
filling the third ventricle and dilating the anterolateral ventricle in a case reported 
by Van Bogaert. The pituitary gland (4) seems to be intact. 


Fig. 8.—Frontal section of the cystic pavement epitheliopapilloma spring- 
ing from the infundibular region, invading the third ventricle and forcirg the 
foramen of Monro upward against the hydrocephalic dilated lateral ventricle 
in a case reported by Lang. The round space in the base of the right lateral 
ventricle corresponds to the markedly dilated, more horizontally placed fora- 
men of Monro on this side. 
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tion of the anterior lobe has not yielded noteworthy changes even after 
months of observation. 
DIAGNOSIS 


A question of some importance, obviously, is the diagnosis. On what 
should the diagnosis be based? Many of the symptoms included in the 
description of the cases recorded as Simmonds’ disease, have been 
observed frequently in patients with pituitary lesions without cachexia. 
Somnolence mentioned so often is not an infrequent symptom in patients 
with pituitary disorders that would be classified under the acromegalic 
group or as types of the Frohlich syndrome. In several of the cases 
in our Own series the patients slept twenty of the twenty-four hours 


Fig. 9—Pavement epitheliocystopapilloma of the processus lingualis in a 
a case reported by Honlinger and Stricker. The pituitary was intact except 
for the microscopic stage of basophil adenoma. The tumor, oval in shape, 
was 3.5, 2.8, and 3.2 cm. in length, width and height, respectively. The base 
was surrounded by the circle of Willis, the vessels of which were displaced 
downward a trifle. The chiasma was displaced forward, and both this and the 
tractus optici were flattened from pressure. The pituitary infundibulum sprang 
from the center of the basal side of the tumor and was covered by the milky 
opaque leptomeninges. The tumor was somewhat more to the left, not in the 
middle. The tumor appeared to be a cyst forcing the base of the third ven- 
tricle upward. The cyst contained a shiny, fibrous substance. From its base 
sprang a cauliflower-like growth. A piece of the wall of the cyst had papillary 
excrescences in the lumen. In the left group of the papillae, there was marked 
swelling of the stroma leading to the formation of pseudocystocellular detritus 


between some of the papillae in the lumen of the cyst. 
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of the day, and in one instance the patient was in a somnolent state for 
eight days. So, too, with the disturbance of metabolism. Whatever its 
origin, in the large majority of my series, when metabolic estimations 
were made, the metabolic rate, if affected, was below normal: in one 
case with a calcified adenoma and without any striking nutritional dis- 
turbance the reading was —55. In this case drowsiness and a sense of 
chilliness were conspicuous symptoms. Leschke *® concluded from his 
experiments that there was an inhibiting action in the anterior lobe, 
causing a reduction in the metabolic rate with storage of fat, protein and 
carbohydrates. Must one not, with many pituitary lesions, presume a 
pluriglandular insufficiency? Is the lowered metabolism rate in any way 
related to the reflex disturbance of thyroid function, to hypothyroidism? 
The involvement of other glands in the endocrine system, as explana- 
tory of some of the symptoms included in this picture of pituitary 
cachexia, was demonstrated histologically in the case of Maresch."* 

The excitement and delirium recorded by some can hardly be con- 
sidered as pathognomonic of Simmonds’ disease. In one of my own 
cases, a suprasellar endothelioma with a picture of advanced acromegaly, 
the patient developed, after the operation, a state of wild and uncon- 
trollable delirium. 

Involvement of the sex organs is too commonly associated with the 
syndromes of: many pituitary pictures to warrant any particular 
emphasis as a peculiar phase of Simmonds’ pituitary cachexia. 
\menorrhea and impotence are the most constant of all the symptoms of 
pituitary disorder in our series, excluding those of pressure origin, and 
may antedate all other symptoms by many years. Whether these are 
in reality an example of a pluriglandular insufficiency as commonly 
assumed, or, as Zondek* maintains, of primary pituitary origin is a 
debatable question. Zondek claims the primary sex hormone is lodged in 
the pituitary and the secondary hormones in the ovaries and testes. It is 
generally conceded that hypofunction of the anterior lobe is respon- 
sible for the sex inhibitions observed in pituitary pictures. 

When considering the differential diagnosis, it is a notable fact that 
with two exceptions the patients in the cases recorded as being examples 
of Simmonds’ disease have all been adults. The exceptions include 
the case just reported from my clinic and one reported by Hirsch."8 
His patient was a boy, aged 14, with the stature of a boy, aged 4. He 
had suffered from violent headaches, his face was wrinkled with the 
facies of an old man, the genitalia were hypoplastic and he was blind 
in one eye with an hemianopia for colors. The roentgenogram showed 


16. Leschke: Verhandl. d. deutsche. ges. f. inn. Med. 34:348, 1922. 
17. Maresch: Verhandl. d. deutsche path. Gesellsch. 17:212, 1914. 
18. Hirsch, O.: Ztschr. f. Hals-, Nasen- u. Ohrenh. 15:383, 1926. 
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an enlarged sella turcica with a suprasellar calcified shadow. At the 
operation by the transphenoidal route, a large cyst was evacuated. A 
week after the operation, the patient succumbed to meningitis. 

In many of the cases recorded the cachexia has been profound, but 
there must be earlier stages in which the picture is incomplete, as when 
only a portion of the anterior lobe has been destroyed or a part of its 


Series of Fifteen Cases of Pituitary Cachexia from 1914 to 1928 


Cases Sex* Age Principal Symptoms Pathologie Changes 
Simmonds , 58 Weakness, chills, cachexia, Basophil adenoma 
secant pubie hair 
Simmonds ; 9 Weakness, cachexia, polyuria Pituitary tumor, size of 
a hazelnut 
Keilman: Centralbl. f . 20 Headache, vomiting, optie Cyst of pharyngeal 
allg. Path. wu. path. atrophy, emaciation, amet duct, size of a goose 
Anat. 333 3 173, 1922-1923 orrhea, somnolence, poly egg 
dipsia, right hemiparesis 
Kiyono: Virchows Arch ; 8 Dry, thin skin, loss of hair, Colloid eyst of pars ir 
f. path. Anat. 250: decreased libido, headache termedia, atrophy of 
388, 1926 and vomiting, convulsions, piuitary sclerosis of 
achylia thyroid and = supra 
renals 
Van Bogaert: Arch , Impotence, adiposity, eachex Tumor of pouch of 
Neurol. & Psychiat ia, dry sealy skin, bitem Rathke, pituitary 
19:381 (March) 192s poral hemianopia, optic tact 
atrophy 
38 Headache, amenorrhea, son Epithelioe ystic papil 
nolence loma of infundibul 
Hoénlinger and Stricker , 48 Cachexia, absence of hear, Epitheliocysti papil 
Frankfurt Ztsehr. f polyuria, polydipsia, psy loma; secretion fron 
Path. 29: 492, 1923 chosis, testes smal! anterior and posteriot 


lobe 


Worms and Delater: Destruction of tuber 


Rev. neurol 1, cinereum by invasio1 
1925 of nasopharyngeal 
sarcoma 
Budde: Frankfurt 27 \ged appearance, pigmented Carcinoma of pituitary, 
Ztsechr. f. Path. 25: skin, vomiting, convulsions, atrophy of thyroid 
16, 1921 choked disk 
Domanig: Wien klin P 5} Impotence, loss of hair, Pituitary eyst, atrophy 
Wehnschr 38 3 752, testes atrophied, skin dry, of pancreas 
1926 polyuria, cachexia 
Zondek . ‘ . 34 \menorrhea, cachexia, loss Pluriglandular insuffi- 
of hair and teeth, cyanosis, ciency 
slow pulse, oliguria 
Saenger: Deutsche med , 20 Incontinence, visual] disturbance 
Wehnsehr 433271, 
1917 
Lichtwitz , 21 Headache, thirst, polyuria, Calcification of pit 
apathy tary (X-ray) 
Redlich , 40) 
Frazier J 15 \trophy of testes, polydip Caleified tumor of phar 
sia, dry sealy skin, emacia vngeal duct 
tion, somnolence, headache, 
vomiting 
indicates male and 9°, female. 
function arrested. As illustrating one of these incomplete pictures, | 


might include in this report the following record: 


Case 2.—R. R., a man, aged 20, was admitted to the Neurosurgical Servic: 
of the University Hospital on March 5, 1926, a patient of Dr. Lever Stewart 
The patient was well until the age of 7 years, when he began to fail in health. 
There was much apathy and lack of energy. Two years later he had to 
discontinue going to school, and growth had been arrested. In 1925, he 
had severe headaches and began to lose his eyesight. His headaches had been 
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so severe that he had been confined to bed. His father, mother and four 
brothers were living and well, without any evidence of endocrine disturbance. 

Examination—The patient had the appearance of a boy in his teens; he was 
undernourished and underdeveloped. He cooperated poorly, and was mentally 
sluggish. The skin was dry and scaly, with absence of body hair. He was 
thin and emaciated. The external genitalia were extremely small. There was 
a bitemporal hemianopia with yellowish discoloration of the disks. The 
roentgen rays were normal. 

Course —A transfrontal craniotomy exposed a cyst of Rathke’s pouch. When 
the patient was seen two years after the operation, a striking improvement 
was noted. He had grown 6 inches, and had become mentally and physically 
alert, with marked improvement in vision. 


CASES REPORTED IN THE LITERATURE 


Simmonds first described pituitary cachexia in 1914, and since that 
time thirteen cases exclusive of my own have been recorded in the 
literature. The exact incidence in proportion to all cases of manifest 
pituitary lesions has not been determined. Judging from my own series, 
it is of exceptional occurrence. In my entire series of primary pituitary 
lesions and pharyngeal duct tumors numbering 216 cases, I have seen 
only one example, that is, one to 216 cases, or 0.46 per cent. 

The treatment of patients with pituitary cachexia must be related to 
the etiology. In the presence of tumors one would naturally have 
recourse to operation, but glandular therapy has been resorted to not 
without effect. After the administration of extract from the anterior 
lobe, there was striking improvement in Redlich’s patient, especially in 
its effect on the motor weakness and prostration. After the injection 
the patient was able to be up and about, the somnolence and chills dis- 
appeared and the blood pressure rose. Interruption of treatment was 
followed by a relapse. Others have reported favorable effects not only 
from extracts from the anterior lobe, but from a mixture of those from 
the anterior and posterior lobes. 


ABSTRACT OF DISCUSSION 

Dr. SamvueL Brock, New York: This syndrome recalls the group that 
Claude and Gougerot described some years ago of a fatal polyglandular syndrome 
which seems to have a relationship to Simmond’s disease. Do you regard this case 
(cachexia hypophyseopriva) as related to the polyglandular deficiency syndrome 
of Claude and Gougerot? 

Dr. PeRcIvVAL BariLey, Boston: Many remarks might be made concerning 
this presentation. Of course, in any clinic in which there are pituitary cases, 
syndromes of this kind are seen. 

I should like to protest mildly against the name of Simmond’s disease. It 
seems to me that such a complex, which has neither a constant and well defined 
symptomatology nor a definite pathology, should hardly be called a disease. 1 
should rather call such cases Simmond’s syndrome, although this would also be 


incorrect, since these symptoms were described long before Simmond. The 
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disease which Simmond described consisted of cachexia due to an embolic destruc- 
tion of the hypophysis. 

Dr. WALTER TimME, New York: Some year ago I saw the first and only case 
I have ever seen of pituitary cachexia. This was in the case of a man, aged 20 or 
21, who had been injured in the head, after which he was unconscious for a week or 
more; the wound then began to slough. He rapidly began to be emaciated and 
looked very much like the final picture which Dr. Frazier has shown us. We then 
thought he might be of this type, and we dubbed him as belonging to this type, 
but we never reported his case. Before he passed from our observation he began 
to develop another symptomatology, and engrafted on his old condition there was 
a skin condition which looked much like a scleroderma; following that he began 
to develop large, symmetrically disposed patches of brown on his body, leading 
one to suppose that he probably had intrarenal disease, and so on. He probably 
was a victim of the Claude and Gougerot group rather than of Simmond’s disease. 
I am wondering whether a patient with Simmond’s disease would not show some 
of the multiple disturbances similar to those which one with a polyglandular disease 
might show, rather than a simple pituitary cachexia. 

Dr. CHarves H. Frazier: I am glad that these remarks were made, because 
they cover points which were running through my mind as I assembled this 
material. 

I think Dr. Bailey’s point well taken. I question, also, whether we ought to 
call it Simmond’s syndrome. With the intensive study I have made of the 
literature, I still have not a very clear, sharp and distinct idea as to just what 
should be included and what should be excluded. We must have an opportunity 


to observe many more cases before we are able to create a distinctive syndrome. 


MUSCLE TONE 
I. EXTENSIBILITY OF MUSCLES IN DECEREBRATE RIGIDITY * 


LEWIS J. POLLOCK, M.D. 
AND 
LOYAL DAVIS, M.D. 


CHICAGO 


When increasing loads of weight are suspended from a muscle it 
stretches out, and as the weights are progressively removed, it returns 
to its original form. ‘This property has been interpreted as elasticity. It 
was first strictly investigated by F. H. Weber. He found that, 
measured by the foregoing conditions, muscle has a low but perfect 
elasticity. He showed that, unlike inorganic but like certain organic 
substances, the elongation of the muscle is not proportional to the weight, 
and becomes less so as the weight increases. Consequently, the curve 
of extensibility obtained when weights are plotted on the abscissae and 
elongations on the ordinates is not a straight line but a curve, which 
Wertheimer subsequently recognized as a hyperbola. The latter quality 
has been examined more recently by Haycraft* with more accurate 
methods and may not hold true for degrees of elongation within 
physiologic limits. 

Weber studied the elasticity of the resting and active hyoglossus 
muscles of the frog by comparing the curves of extensibility to regularly 
increasing weights during rest and in electric tetanus. He found that 
the active muscle is less elastic, that is, more extensible than the inactive 
muscle. Although this observation has been confirmed by many subse- 
quent workers, its interpretation now requires some further inquiry. 
Gasser and Hill* have found that if a muscle is attached to a vibrating 
steel spring, during the period of excitation an increased rate of vibra- 
tion of the whole system occurs. This means that the spring plus excited 


* Submitted for publication, May 8, 1928. 

*From the Departments of Nervous and Mental Diseases, Neurologic Sur- 
gery and the Laboratory of Surgical Research, Northwestern University Medical 
School. 

*Read at the Fifty-Fourth Annual Meeting of the American Neurological 
\ssociation, Washington, D. C., May 1, 1928. 

1. Weber, E. H.: Muskelbewegung, Wagner’s Handwortebuch d. Physiol. 3:1, 
1846. 


2. Haycraft, John Berry: The Elasticity of Animal Tissues, J. Physiol. 31: 


392, 1904. 
3. Gasser, H. S., and Hill, A. V.: The Dynamics of Muscular Contraction, 
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muscle behaves as a stronger spring than does the spring plus relaxed 
muscle. In other words, elasticity of the muscle was increased by active 
contraction. Although this conclusion has been questioned by Linhard 
and Moller,‘ the analysis of their work by Hill ° is more than convincing 
that Hill’s point of view is probably correct, 

This conclusion again brings to our attention, as was so well pointed 
out by Waller,® the need for definition of muscle elasticity. We are 
concerned particularly with the question of extensibility and must deter- 
mine whether extensibility of a muscle always is correlated with its 
elasticity. If it is, does the existence of a certain state of elasticity and its 
component, extensibility, at a given time and under certain conditions 
influence any subsequent change in elasticity under diverse conditions ? 
It is readily understood that if a tetanized muscle working against a 
minimal load is after-loaded the muscle will stretch and will develop 
new tension and elasticity. It will continue to do so as loads are 
increased up to a certain point. An active muscle which is permitted to 
shorten is potentially capable of longer extension, and the ease with 
which it is extended from a position shorter than its length at rest is 
concerned with other factors than those at work when it is extended only 
against its inherent elasticity. It becomes necessary to determine what 
occurs during the time of elongation of a muscle from the position 
existing when working against a small load to that assumed when a 
heavier one is added. This would lead us into a field bevond the scope 
of the present work, but that such an investigation is necessary becomes 
apparent from this work. This will show that some forms .of extensi- 
bility of muscle cannot be attributed to either a neural mechanism or to 
current conceptions of the physical property of muscle. 

The observations noted in this paper, therefore, are concerned chiefly 
with the property of extensibility of tonically innervated muscles of 
decerebrate cats. 

One of the characteristics of decerebrate animals, although not 
peculiar to them alone, is the exhibition of “lengthening and shortening” 
reactions. These reactions, which have been described in numerous 


contributions by Sherrington,” Brown* and others are well known 


4. Linhard, J., and Moller, J. P.: On the Elasticity of Skeletal Muscles, 
J. Physiol. 61:130, 1926 

5. Hill, A. V.: A Note on the Elasticity of Skeletal Muscle, J. Physiol. 61: 
493, 1926. 

6. Waller, A. D.: An Introduction to Human Physiology, ed. 2, London, 
Longmans, Green & Company, 1893. 

7. Sherrington, C. S.: On Plastic Tonus and Proprioceptive Reflexes, Quart 
J. Exper. Physiol. 2:109, 1909 

8. Brown, T. Graham: On Postural and Nonpostural Activities of the Mid 
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When one attempts to flex forcibly the hind leg of a suspended decere- 
brate animal, the extensor muscles resist the movement with consider- 
able force. Continued pressure is followed by sudden relaxation and 
flexion at the knee. When the leg is released, the extremity 
remains flexed at approximately the angle to which it had been 
moved. This is the “lengthening” reaction. If the leg is passively 
extended, the quadriceps muscle remains at that length to which passive 
extension of the leg brings it. This is the “shortening” reaction. These 
reactions make the extremities seem plastic or moldable; a condition 
similar to that seen in catalepsy. Sherrington and Brown ® have shown 
that this plasticity is dependent on the integrity of the dorsal roots. 
Liddell and Sherrington *® have found that stretch applied to the knee 
extensors of a decerebrate or thalamic preparation evokes active con- 
traction of a reflex character. This stretch reflex has been divided into 
two parts: the phasic or kinetic period which corresponds with and is 
confined roughly to the time during which the muscle is being stretched 
and the static or postural period during which active contraction is main- 
tained after the stretch has ceased. On the basis of this and other 
observations, the theory that tonus is a proprioceptive reflex has been 
elaborated. As Fulton*? says, “a muscle extended by the normal ana- 
tomical attachments of the body frame possesses tone. Stretch, there- 
fore, appears to be the adequate stimulus for the maintenance of the 
tonic condition. In the stretch reflex we have tone in its making.” 
The “lengthening” reaction is considered to be of reflex nature and 
has been explained on the basis of an inhibition produced by stimulation 
of the inhibitory afferents by severe stretch. One of the most forceful 
observations that tends to show that this is the case is found in the fact 
that when the quadriceps of one hind leg is stretched with sufficient force 
to elicit the “lengthening” reaction, the opposite quadriceps contracts. 
The “shortening” reaction has been likewise attributed to reflex 
activity, and Fulton attempts to answer the early objections of Sherring- 
ton to his own observations that “the drop of the limb released by the 
manipulator activity excites by the slight stretch it gives to the vasto- 
crureus a tonic reflex in that muscle, and that the check in the fall of the 
leg is due to a tonic contraction not previously present but now excited 
from the muscle by the stretching action of the fall itself.” He concludes 
that the “lengthening” and “shortening” reactions are both reflex in 
nature. The “shortening” reaction is indistinguishable from the stretch 


9. Sherrington (footnote 7). Brown (footnote 8). 

10. Liddell, E. G. T., and Sherrington, C. S.: Reflexes in Response to Stretch 
(Myotatic Reflexes), Proc. Roy. Soc. 96:212, 1924. 
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reflex. The “lengthening” reaction is a reflex inhibition brought about 
by stimulation of inhibitory “probably nociceptive” afferents within a 
muscle. 

Ranson ** found that “if the dorsal roots are cut aseptically and time 
is allowed for recovery before decerebration is performed, a somewhat 
modified form of rigidity is usually present in the deaffererted limb.” 
Among the modifications he noted may be lessened rigidity in the deaffer- 
ented limb, tremulous and oscillatory rigidity, and quicker reflexes (not 
only tonic neck and labyrinthine, but other reflexes such as were noted 
consequent to a loud, sharp noise). He takes all these to mean that the 
plastic factor in decerebrate rigidity, which is resp msible for the uni- 
form stiffness and which causes the limb to take and keep a posture 
imposed on it by external force, is lost by section of the dorsal root. 
He believes that the theory of Trzecieski and that of Frank of the anti- 
dromic conduction of special tonic impulses in the dorsal root has much 
in its favor. He notes the argument of Spiegel that the presence of 
tonic neck and labyrinthine reflexes in a deafferented limb invalidates the 
theory of the antidromic conduction of tonic impulses in the dorsal roots, 
but adds that “this argument will not be of much weight until it has been 
shown that section of the dorsal roots does not affect the steadiness and 
indefatigability of the tonic and labyrinthine reflexes.” He believes that 
some of the evidence he presents seems to indicate that section of the 
dorsal roots does impair the holding power of the tonic reflexes. 

The current conception, therefore, is that the plasticity of decere- 
brate rigidity is dependent on the integrity of the posterior roots. 
“According to the theory of muscle tonus that one holds, one can explain 
this plasticity as a steady reflex contraction called forth by afferent 
impulses from the tonic muscles themselves, or as due to special tonic 
impulses traveling antidromically over the dorsal roots.” 

Attacking the problem from a different angle, we have made certain 
constant observations which, of course, might be variously interpreted 
but which we interpret to show that, however modified, the plastic tone 
which causes a limb to take and keep a posture imposed on it by external 
force, or which is responsible for the static or postural period of a tonic 
reflex, is a property which is not dependent alone, if at all, on the 
integrity of the posterior roots. We also believe that the “lengthening” 
reaction is not dependent on the integrity of the posterior roots, but is 
the result of change of the physical property of muscle by a tonic reflex ; 
that this change in physical property may be compared, as suggested to 
us by Prof. W. T. Bovie, to a gum which may be “pulled out ;’” that the 
“shortening” reaction is dependent on the integrity of the posterior roots, 

12. Ranson, S. W.: The Role of the Dorsal Roots in Muscle Tonus, Arch. 
Neurol. & Psychiat. 19:201 (Feb.) 1928 
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but that in order for it to be produced the muscle must possess certain 
physical properties which are destroyed when muscle intoned by a tonic 
reflex is “pulled out.” 
METHOD 

The extensibility of muscles under varying conditions of reflex 
activity was studied in normal and in decerebrate cats. In most of the 
tracings which are shown, curves showing the contractions of the triceps 
and biceps muscles appear, because contractions in these muscles are 
more striking when tonic reflexes are produced. Other muscles, such as 
the gastrocnemius, tibialis anticus and the vastocrureus and _ biceps 
femoris were also studied and gave similar results. After a number of 
methods for stretching a muscle were experimented with and discarded, 
the following procedure was adopted and was found satisfactory for 
these particular experiments. 


\ motor driven shaft was geared to produce a horizontal to-and-fro movement 
in a time varying from forty to sixty seconds for a complete revolution. The 
shaft was connected by a strong trout line to a spring scale which was mounted 
on a block of wood and floated in a large pan of water. Thus the movement of 
the scale was impeded by but little friction. To the spring was attached a finely 
drawn glass capillary tube. The opposite end of this tube was secured through 
the tendon of the muscle to be studied. As the shaft was drawn away from the 
pan it pulled the spring scale, which in turn pulled on the muscle. The force 
exerted could be read on the scale. A release and stop contrivance prevented 
the return of the scale beyond zero to which the apparatus could be adjusted, as 
necessary. 

To register this force on a kymograph drum it is necessary only to attach to 
one writing recorder the spring and to another the scale frame. As the muscle 
resists extension, the end of the spring remains stationary, and the scale frame is 
pulled away from it. The distance between the two points indicates the grams 
of pull, as does the arrow when read on the scale. When a tracing is taken, it is 
necessary only to measure the distance between the two curves with a ruler cor- 
responding to the calibrations of the scale to determine the grams of pull at any 
given point. A separate lever which recorded in a perpendicular direction was 
connected with the muscle. The initial stretch on a muscle was computed by 
weighing the resistance of the levers and springs, and found to be 20 Gm. (fig. 1). 

The animal was fastened to an animal board which was movable 6 mm. in 
either direction and could suddenly be moved by the release of heavy weights which 
acted over a pulley fastened on both ends of the table on which the board rested. 
This mechanism was used in some of the experiments in which sudden stretch 
at the height of extension was studied. The muscles were prepared with care so 
that there was freedom from trauma and hemorrhage. The extremity was fixed 
by clamps, and at times, by bone pegs to the animal board to prevent adventitious 
movements. 

Decerebrate preparations were made by the anemic method described by us 
previously.“ When deafferented preparations were made the decerebration was 
performed several days afterward when “shock” had disappeared, as shown by 


the presence of good tonic neck and labyrinthine reflexes and contralateral thrusts. 


13. Pollock, L. J., and Davis, L.: Studies in Decerebration: An Acute 
Decerebrate Preparation, Arch. Neurol. & Psychiat. 12:288 (Sept.) 1924. 
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EXPERIMENTS 

When a tonic labyrinthine reflex is induced by turning the occiput 
down, a contraction occurs in the extensor muscles of the extremities. 
When such an intoned muscle, for example, the triceps, is subjected to a 
stretch by gradually increasing force and then the stretch is released 
by gradually diminishing force, it is seen that the lengthening of the 
muscle continues beyond the height of mechanical extension, and that 
it begins to shorten only when a small fraction of the fullest force of 


the extension has been reached. Although at times the muscle shortens 


Fig. 1 \pparatus for demonstrating extensibility of muscles. 


it never returns to its original length but remains lengthened. Indeed, 
more often it shortens but little and frequently remains elongated to 
the length reached by reason of the mechanical extension. This 
obviously is only a record of a “lengthening” reaction. Despite the great 
increase in tone, the muscle becomes more extensible. It is now neces- 
sary to determine whether this is the result of fatigue, of a decrease in 
elasticity, as suggested by Weber in relation to an active as compared 
to a resting muscle, of inhibition of the contraction of the muscles or, 
lastly, of a change in the physical property of the muscle. That it is not 
the result of fatigue may be assumed not only from our own experiments 


which show the unchanging degree of contraction following a tonic 
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labyrinthine reflex, but from the observations common to all investiga- 
tors of decerebrate rigidity which have recorded the relative inde- 
fatigability of such postural changes in muscle. 

1. The quality of remaining lengthened after stretching is common to 
tonic reflexes which produce extensor and flexor tone. 

Comparing the curve obtained from the triceps when the occiput has 
been turned up with those when the occiput has been turned down, we 
find the same elongation of the muscle beyond the peak of mechanical 
extension. The beginning of the shortening occurs when only a slight 


degree of pull is being expended. The muscle fails to return to its orig- 


inal length when all mechanical extension has been removed (fig. 2). 
— — \ 
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lig. 2—In this and in figures 3, 4, 5, 6, 7, 8, 9, 12 and 13, the lowermost 
curve represents the movement of the scale pan pulled from and allowed to return 


ward the muscle. The middle curve represents the movement of the spring which 


is attached to the muscle 


The distance between these curves represents the incre- 


ment and decrement of force. The maximum of force is designated on the illustra- 


tions in grams. The upper tracing represents the actual movement of the muscle 


ing examined 


Further illustration of this lengthening reaction may be made by 
the tollowing experiment. When extensor intonation has been produced 
by turning the occiput down, it may be changed to a flexor type with 
reciprocally lessened tone in the extensors repeatedly by turning the 
occiput up. When now after the triceps has been intoned by turning 
the occiput down, it has been mechanically extended and the extension 
gradually removed, the muscle continues to elongate after the peak of 
extension After all has 
the occiput up is not followed by any appreciable 
The tonic shortening had already been “pulled out” (fig. 3). 


has been reached. of the extension been 


removed, turning 


lengthening. 


| 

| 


FT 


V &P 
gol22222 aga7 
2p7s 72 uo buzh7z 
FVO 


NEUROLOGY 


OF 


ARCHIVES 


6 


N 


\ 

| 

| 
| 


POLLOCK-DAVIS—MUSCLE TONE 27 


2. The mechanical stretching of a muscle prior to a new pattern of 


intonation does not affect its elasticity or ability to shorten. 

When a tonic reflex is produced after a muscle has been mechanically 
extended and then the extension is gradually released, the muscle 
shortens much as does an unstretched one. It begins to shorten with 
the decrement of extension and continued progressively a distance about 
equal to its mechanical extension (fig. 4). 

The same observation may be made from another experiment. 
When the triceps has been intoned by turning the occiput down and it 
has been mechanically stretched, if at this point the occiput is turned up, 
increased muscular tone is produced in the biceps and lessened tone of 
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Figure 4 


the triceps results. The triceps now shortens as the mechanical stretch 
is diminished. It begins to shorten some time after the peak of stretch, 
both because of lessened tone and because the force of pull has been 


diminished by the elongation of the muscle (fig. 5). 


3. When a muscle which has been intoned by a labyrinthine reflex 
and mechanically stretched is further mechanically lengthened by move- 
ment of the table away from the. stretching device, it is “pulled out” and 
does not again shorten. Under the same conditions, mechanical short- 
ening of the muscle docs not permit further shortening on relaxation of 
pull. 

When the triceps is intoned by a tonic labyrinthine reflex and is 
mechanicaily stretched and at the height of stretch the table is suddenly 


moved away from the stretching mechanism, thus separating the ends 
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of the muscle further, relaxation begins only after a continued elonga- 

tion. The muscle shortens only a fraction of the lengthening which 

had been produced by the stretch. Furthermore, when the head is 

turned occiput up very slight lengthening appears, indicating that the 

muscle has been “pulled out.” (fig. 6). 

If under the same conditions the ends of the muscle are approxi- 

mated, the triceps relaxes to only a fraction of its original position, i.e., 
= it remains lengthened. Contrary to newly imposed lengthening by 
turning the occiput up, subsequent diminution in pull is not followed 

by shortening compatible with a new pattern of elasticity, extensibility, 

etc. (fig. 7). 
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4. Passive lengthening of a muscle at the height of mechanical 
stretch coincident with a new tonic reflex pulls out the tone of this reflex. 

When after stretching the triceps it is intoned by a labyrinthine 
reflex and the ends of the muscles are suddently stretched apart by mov- 
ing the table away from the mechanical stretch, shortening does not 
occur as the stretch is gradually removed. The muscle remains “‘pulled 
out” (fig. 8). On the other hand, if after this reflex is elicited the ends 
of the muscle are suddenly approximated by moving the table toward 
the mechanical stretch, the muscle shortens as the stretch graduall 
diminishes (fig. 9). 


5. Reciprocal innervation occurs only during mechanical stretching 
of the muscle and not during relaxation, whether the muscle shortens or 


not 
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When at the height of mechanical extension the occiput is turned 
down and the triceps muscle is intoned by a labyrinthine reflex, it 
shortens as decrement in the mechanical extension occurs. When the 
occiput is turned up, although a considerable lengthening occurs, the 
original length is not reached. This indicates a new shortened position. 
Is this the result of a reflex produced by approximating the ends of the 
triceps when the mechanical extension is removed? When a tracing of 
the triceps is taken simultaneously with the extension of the biceps, it 
is found that as the biceps is extended there is a reciprocal lengthening 
of the triceps. As the biceps is allowed to shorten after the height of 
pull, the triceps continues to lengthen for a short time and then remains 
at a fixed length. Shortening does not produce a reciprocal innervation 
after the muscle has been “pulled out” (fig. 10). 
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Fig. 10.—In this illustration and in figs. 11 and 15 the spring is attached to the 
biceps muscle which is being stretched, and the upper tracing is taken from the 


triceps muscle. 


We have seen that passively approximating the ends of a muscle at 
the height of mechanical stretch coincident with a tonic reflex is followed 
by a shortening of the muscle compatible with the decrement of force 
of pull. When this experiment is performed and a tracing of the 
triceps is taken simultaneously with one of the stretched biceps, it is 
seen that no change in the length of the triceps occurs during the short- 
ening of the biceps when the force of the stretch is progressively 
diminished (fig. 11). 

6. Lasting patterns of extensor rigidity are present after deafferenta- 
tion, and the static or postural period of a tonic reflex is present. 

Some days following careful section of the posterior roots, when 


good tonic labyrinthine reflexes and crossed extensor thrusts may be 
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produced, decerebration is followed by rigidity in all of the extrem- 
ities. When such an animal is suspended the deafferented leg remains 
strongly extended against resistance. When a tracing is taken of a 
labyrinthine reflex the plateau of the postural period appears just as 
on the normal side. Whatever change in degree of fatigability or 
strength, this phase which is characteristic of the plastic element of 
decerebrate rigidity is present. 

7. The lengthening of a muscle intoned by a tonic reflex is not 
dependent on the integrity of the posterior roots but on a physical prop- 
erty of muscle produced by a tonic reflex. 

When the deafferented triceps of a decerebrate animal is subjected to 
a mechanical stretch, it continues to elongate after the height of stretch 
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Figure 11 


and begins to shorten, when it does at all, at a minimum of force of 
pull and remains elongated (fig. 12). 

8. The integrity of the posterior roots is necessary for the shortening 
of a muscle intoned by a tonic reflex. 

We have seen that if a labyrinthine reflex is produced at the 
height of mechanical stretch, as the stretch is mechanically diminished, 
the muscle shortens. When this experiment is performed on a deaffer- 
ented muscle, shortening does not occur (fig. 13). 

We may more graphically illustrate this by placing together the 
curve showing the effect of stretching and relaxing tonically innervated 
muscles on a normal and on a deafferented leg (fig. 14). 

On the accompanying figure “a’ and “b” illustrate the continued 


elongation occurring in a normal and deafferented muscle, respectively) 
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When at the height of mechanical extension the occiput is turned 
down and the triceps muscle is intoned by a labyrinthine reflex, it 
shortens as decrement in the mechanical extension occurs. When the 
occiput is turned up, although a considerable lengthening occurs, the 
original length is not reached. This indicates a new shortened position. 
Is this the result of a reflex produced by approximating the ends of the 
triceps when the mechanical extension is removed? When a tracing of 
the triceps is taken simultaneously with the extension of the biceps, it 
is found that as the biceps is extended there is a reciprocal lengthening 
of the triceps. As the biceps is allowed to shorten after the height of 
pull, the triceps continues to lengthen for a short time and then remains 
at a fixed length. Shortening does not produce a reciprocal innervation 
after the muscle has been “pulled out” (fig. 10). 
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Fig. 10.—In this illustration and in figs. 11 and 15 the spring is attached to the 
biceps muscle which is being stretched, and the upper tracing is taken from the 
triceps muscle. 


We have seen that passively approximating the ends of a muscle at 
the height of mechanical stretch coincident with a tonic reflex is followed 
by a shortening of the muscle compatible with the decrement of force 
of pull. When this experiment is performed and a tracing of the 
triceps is taken simultaneously with one of the stretched biceps, it is 
seen that no change in the length of the triceps occurs during the short- 
ening of the biceps when the force of the stretch is progressively 


diminished (fig. 11). 
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6. Lasting patterns of extensor rigidity are present after deafferenta- 
tion, and the static or postural period of a tonic reflex is present. 
Some days following careful section of the posterior roots, when 
good tonic labyrinthine reflexes and crossed extensor thrusts may be 
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produced, decerebration is followed by rigidity in all of the extrem- 
ities. When such an animal is suspended the deafferented leg remains 
strongly extended against resistance. When a tracing is taken of a 
labyrinthine reflex the plateau of the postural period appears just as 
on the normal side. Whatever change in degree of fatigability or 
strength, this phase which is characteristic of the plastic element of 
decerebrate rigidity is present. 

7. The lengthening of a muscle intoned by a tonic reflex is not 
dependent on the integrity of the posterior roots but on a physical prop- 
erty of muscle produced by a tonic reflex. 

When the deafferented triceps of a decerebrate animal is subjected to 
a mechanical stretch, it continues to elongate after the height of stretch 
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and begins to shorten, when it does at all, at a minimum of force of 
pull and remains elongated (fig. 12). 

8. The integrity of the posterior roots is necessary for the shortening 
of a muscle intoned by a tonic reflex. 

We have seen that if a labyrinthine reflex is produced at the 
height of mechanical stretch, as the stretch is mechanically diminished, 
the muscle shortens. When this experiment is performed on a deaffer- 
ented muscle, shortening does not occur (fig. 13). 

We may more graphically illustrate this by placing together the 
curve showing the effect of stretching and relaxing tonically innervated 
muscles on a normal and on a deafferented leg (fig. 14). 

On the accompanying figure “a” and “b” illustrate the continued 


elongation occurring in a normal and deafferented muscle, respectively. 
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In both cases the muscle is “pulled out;” “c” illustrates the stretching 
of a normal muscle intoned at “x” by turning the occiput down. As 
the mechanical stretch is gradually released the muscle shortens; “d” 
illustrates the failure of the deafferented muscle to shorten as the 
mechanical stretch is gradually released. 


COMMENT 

The property of lengthening as the result of mechanical stretch and 
remaining “pulled out” is not the result of fatigue. It is not the result 
of decreased elasticity, for if elasticity were concerned, decrement in 
the force of stretch would be accompanied by passive shortening. If it 
were due to inhibition it would be finely graded, and here too, when 
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decrement in force of stretch occurs passive shortening should occur. 
The results of our experiments differ from those of other investigators, 
but our observations have been constant. In the hands of others, 
stretching a muscle was followed by reciprocal shortening of the 
antagonist. It must be pointed out that a slowly increasing pull of 
constant speed and increasing force without any sudden movements or 
release of force may explain the difference. 

When a muscle was stretched the antagonist showed reciprocal 
lengthening. We think this is explainable on the basis of a stretch reflex 
producing reciprocal inhibition. This seems more logical than the 
assumption that the same mechanism, stretching, can produce both a 
reflex contraction and inhibition. We believe the elongation is the 
result of a change in the physical property of muscle when intoned by a 


tonic reflex. It is, to use the analogy already referred to and suggested 
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Fig. 14—a. Normal muscle of decerebrate animal. 0. Deafferented muscle 
of decerebrate animal. c. Normal muscle of decerebrate animal, occiput down 
at x. d. Deafferented muscle of decerebrate animal, occiput down at -r 
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to us by Professor Bovie, as if the elastic muscle were changed to a 
substance like gum which is turned back into a substance like rubber 
at the first reflex activity. This analogy seems the more illuminating 
when we note the following observations: This property is more marked 
in newly intoned muscles. When, after a muscle has been stretched, 
a new tonic reflex is produced, subsequent relaxation of the stretch 
allows the muscle to shorten. In other words, the length of this par- 
ticular pattern of elasticity and so forth has not been “pulled out.” 
When a tonic reflex has been produced after a muscle has been stretched 
and instead of allowing it to shorten it is suddenly stretched further, 
it no longer shortens when there is a decrement of stretch. Again 
the muscle has been “pulled out” as a gum would be. 

Although stretching a muscle produces a reciprocal lengthening of 
the antagonist, decrement of the stretch is not associated with any recip- 
rocal change in the antagonist. It may be said that no shortening can 
occur because the stretched muscle is “pulled out,” but when a tonic 
reflex has been produced after the muscle had been stretched and 
decrement of stretch always accompanied by a shortening, no reciprocal 
change is observed in the antagonist (fig. 15). 

\We take this to mean that passive relaxation of a muscle does not 
produce a reflex stimulation whether the muscle shortens or not. 


CONCLUSIONS 

The extensibility of a muscle intoned by a tonic reflex is due to a 
peculiar physical property of such a muscle. This property may be 
an intermediate state of muscle contraction analogous to gum on the 
road to a state of elastic contraction analogous to rubber. 

The opposing muscle is dependent on the integrity of the posterior 
roots for the property of shortening to accommodate to the lengthening 
of the agonist, with a proper adjustment to new length and load against 
which it works. 

ABSTRACT OF DISCUSSION 

Dr. J. F. Futton, Boston: I have followed the work of Dr. Ranson with 
great interest, and I have followed the experiments which have just been reported 
with equal interest, and as I am also intimately familiar with the evidence which 
Professor Sherrington has put forward for the reflex character of the lengthening 
and shortening reaction, I thought it might be interesting briefly to refer to this 
evdence. The recent trend of the work seems, in this country at least, to be to 
discredit the Sherringtonian view concerning the lengthening and_ shortening 
reaction. 

First, everyone who has cut posterior roots in an otherwise intact animal has 
oiten encountered an increase in rigidity after the posterior roots have been 
sectioned. That is a well-known situation due, as far as one can tell, to labyrinthine 
influence, for it is of course well known that a denervated muscle will respond 
to the neck reflexes. As a matter of fact, they will respond somewhat more 
readily than a muscle with the posterior roots intact. However, the question of 


36 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


lengthening and shortening reaction can be studied in a simple spinal preparation in 
which the question of labyrinthine influence can be eliminated and in such prepara- 
tion section of the posterior roots leads to perpetual abolition of the lengthening 
reaction and perpetual abolition of the shortening reaction. Similarly, section of 
the sympathetic fibers does not have any influence on the fundamental character 
of either the lengthening or the shortening reactions. Sectioning of the anterior 
roots alone also abolishes forever the “plasticity” of the muscle, i. e., the lengthen 
ing and the shortening reaction. In view of that evidence, I, myself, find it 
difficult to accept an interpretation of plasticity and of the lengthening and shorten 
ing reaction which would attempt to bring into play a wholly new mechanism 
such as the gum elastic property which Dr. Pollock and Dr. Davis have just 
mentioned. 

This is perhaps an unjustifiable prejudice, and I think the evidence which 
Dr. Davis and Dr. Pollock have just brought forward is exceedingly suggestive. 
However, I cannot help but feel in the long run that these observations will 
eventually find a place in harmony with the conception of the all-or-none activity 
of individual fibers, which, after all, is the basis of the Sherringtonian conception 

Dr. Pottock: I rather anticipated that Dr. Fulton would doubt the existence 
of an entirely new mechanism, and we approached this view with some trepidation, 
but advisedly, because we could not explain our results in any other manner. The 
process of being “pulled out,” or the lengthening, always was associated with 
reciprocal innervation in contrast to the passive shortening of the muscle. From 
our experiments it is obvious that shortening does not occur after the posterior 
roots are cut, and we are convinced that the shortening reaction is dependent on 
the integrity of the posterior roots. On the other hand, a muscle intoned by a 
tonic reflex, labyrinthine or neck, can be pulled out by small force and not returned 
to its original length with cessation of the pull. This is not due to fatigue. It 
is not due to lessened elasticity, and it is probably not due to reciprocal innerva 
tion, because after the decrement of pull the muscle continues to be pulled out 
If it were purely a reflex, although shortening might be absent, certainly continued 
lengthening would not occur. 

It is not surprising that in a spinal animal if one cuts the posterior roots, one 
no longer gets a lengthening reaction because probably there are no tonic reflexes in 
that animal. The tonic reflexes in an animal are not limited to, those in _ th 
labyrinth or neck. It is shown by Magnus that definite tonic reflexes occur from 
the body, acting on the head and body. We state that the property of being 
lengthened and remaining lengthened is a characteristic of a muscle intoned by a 
tonic reflex and is the result of change in the physical property of the muscle, 
to a condition analogous to a gum, which by reflex or voluntary action is turned 
back into a condition analogous to rubber. This seems more logical than to 
assume that the same mechanism can produce two results; namely, that stretch 
will produce shortening and stretch will produce lengthening. 

The reason we used decerebrate animals was because we started to study the 
variability in lengthening of muscles under various conditions, and we found that 
the tonic labyrinthine reflexes lent themselves well to the study of the property 
of extensibility. 
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Macroscopic aneurysms of the cerebral vessels are of interest to 
many workers in different fields of medicine. The internist, the neurolo- 
gist, the ophthalmologist, the nerve surgeon, as well as the pathologist, 
have found the subject absorbing, and one which is not infrequently 
encountered. The recognition of the condition during life has been 
regarded as difficult until recently. After making an exhaustive analysis 
of 555 cases, Beadles' stated : “The conclusion that I have been forced to 
draw from a careful study of a large number of cases is that it is quite 
impossible to diagnose an aneurysm of any one of the cerebral arteries 
except in the most unusual circumstances—I will go further and say 
that, in the vast majority of cases of aneurysm a tumor even cannot be 
diagnosed.” 

This dictum, however, no longer holds true. Studies by Fearnside,’ 
Symmonds,* Parker,‘ Riddoch and Goulden,’ Hassin® and Cushing 
have thrown considerable light on the subject, and have established 
it as a definite clinical entity, and one that lends itself to a correct 
diagnosis. My own experience has forced on me the conviction that 
when a cerebral aneurysm has begun to leak or has ruptured, it pre- 
sents a definite chain of signs and symptoms that makes the diagnosis 
fairly certain. Its relationship to cerebral hemorrhage, and the necessity 
of an early diagnosis for the institution of intelligent, effective therapy, 
renders a discussion of the subject pertinent. 

Cerebral aneurysms may be caused by, (1) arteriosclerosis, (2) 


septic or infectious emboli and (3) congenital weakness of the vessels. 
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In the arteriosclerotic group, there occurs a fatty and fibrous degenera- 
tion of the vessel wall, weakness at a given point and bulging at this 
point, causing the formation of an aneurysm. While this may be 
accompanied by general arteriosclerosis elsewhere in the body, it may, 
nevertheless, occur independently. Usually this condition is associated 
with hypertension, cardiac hypertrophy and other concomitant signs. 
In the embolic group, the aneurysm is formed by a septic embolus from 
some source of infection, especially from mitral or aortic valves which 
are the seat of infection. The embolus causes inflammation in the 
arterial wall causing it to bulge, and it finally produces an aneurysm. 
The last group is caused by an inherent congenital weakness of the 
vessel wall, usually at the point of bifurcation. This is especially apt 
to occur in relatively young people, and is likely to be associated with 
anomalies of other vessels in the body.’ It is remarkable that syphilis 
does not play any part in the formation of cerebral aneurysms, despite 
the fact that it plays such an important role in the formation of aortic 
aneurysms. Thus in Fearnside’s collection of 44 cases of intracranial 
aneurysms in 5,432 postmortem examinations in which the head was 
investigated, not a single cerebral aneurysm was due to, or associated 
with, a syphilitic infection. On the other hand, 96.2 per cent of aortic 
aneurysms in the same series were due to weakening of the arterial 
walls set up by the activity of the syphilitic virus. In a personal com- 
munication Dr. Orton has pointed out to me that this difference is 
probably due to the fact that endarteritis is more apt to obliterate 
the smaller vessels. In the brain this results in areas of cell loss or 
small softenings, but when it occurs in the vasa vasorum of the aorta 
it results in weakening of the wall with later resultant aneurysm. 

The formation of an aneurysm is a gradual and relatively slow proc- 
ess. The surrounding brain tissue ordinarily adjusts itself well to 
the slowly expanding growth; hence their recognition before the rupture 
is well nigh impossible. The diagnosis, therefore, of an aneurysm is 
made after it has begun to leak or after rupture. The symptoms of 
ruptured cerebral aneurysm are: (1) those due to the disease causing 
the aneurysm, (2) those due to pressure on surrounding brain structure 
and (3) those due to subarachnoid hemorrhage. 

The symptoms due to the diseases causing cerebral aneurysms are 
those referable to cerebral arteriosclerosis, and to local or general infec- 
tion, especially endocarditis. In cerebral arteriosclerosis, there is a 
history of dizziness, ringing in the ears, headache, insomnia and, com- 


monly, of hypertension. There may be evidence of renal involvement. 


8. Woltman, H. M., and Sheldon, W. D.: Neurologic Complications Asso 
ciated with Congenital Stenosis of the Isthmus of the Aorta, Arch. Neurol. & 
Psychiat. 17:303 (March) 1927 


SANDS—ANEURYSMS OF CEREBRAL VESSELS 39 


This type occurs most commonly in people well advanced in life. In 
the embolic aneurysms there is usually a history of endocarditis or of 
general or local infection. These people, as a rule, are quite ill, have 
high temperature, leukocytosis, sweats and chills. Those aneurysms due 
to congenital weakness of the vessel walls rarely present any other 
phenomena that may give one the lead to the correct diagnosis. 

The signs and symptoms caused by pressure on surrounding nerve 
tissue result from irritation of the adjacent nerve structures, especially 
the cranial nerves and pyramidal tracts. Parker conveniently divided 
the vessels that may be the seat of an aneurysm into an anterior and a 
posterior group, according to the symptoms produced. The former 
comprise the internal carotid, middle cerebral, anterior cerebral and 
anterior communicating arteries, while the latter comprise the posterior 
communicating, the basilar and vertebral arteries. Leakage from an 
aneurysm of the anterior group causes pressure and irritation on 
the contiguous structure of the cavernous sinus and medial wall of the 
middle cranial fossa, producing pain in the ophthalmic division of the 
trigeminal nerve, paralysis of the third, fourth and sixth cranial nerves, 
exophthalmos and papilledema. Of the posterior group, aneurysms of 
the posterior communicating vessels invariably are associated with 
symptoms due to compromise of the third cranial nerve. Aneurysms of 
the basilar and the vertebral arteries reach a relatively large size before 
they rupture ; hence they may cause pressure symptoms even before they 
rupture. They also show a tendency to remission and exacerbations. 
Aneurysms of the basilar artery may cause hemianopia, paraplegia, 
hemiplegia, aphasia, dysarthria and dysphasia, and even mild cerebellar 
signs. As pointed out by Beadles, those vessels in direct contact with 
cranial nerves are the ones that are more apt to give physical signs. 
Thus, in his large collection of 555 cases, he found that one half 
of the patients with aneurysms of the basilar artery gave symptoms 
apart from those of final apoplexy. Forty-seven per cent of the 
patients with aneurysms of the posterior communicating vessels gave 
symptoms referable to compromise of the third nerves. Forty-one per 
cent with aneurysms of the posterior cerebral vessels gave symptoms, 
and a large number of them were embolic in nature. Only 22 per cent 
of the aneurysms of the middle cerebral vessel were associated with 
symptoms, as that vessel is away from the cranial nerve roots. The 
aneurysms of the anterior cerebral and anterior communicating arteries 
were rarely associated with symptoms, as they are most distant from 
cranial nerves. For similar reasons, aneurysms of the cavernous portion 
of the internal carotid artery were associated with symptoms in 69 per 
cent of the cases. The aneurysms of the intracranial portion of the 
internal carotid were associated with symptoms in 31 per cent of cases, 
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and symptoms were referable to the second or third nerves. Arterio- 
sclerotic aneurysms are more apt to occur in larger vessels and are 
more likely to give pressure symptoms than those which are caused by 
septic emboli, as the latter tend to form on relatively smaller vessels. 
The signs and symptoms due to subarachnoid hemorrhage are the 
most important ones, and, when recognized, settle the diagnosis. As 
the blood escapes into the subarachnoid space, there results increased 
intracranial pressure causing intense headache and vomiting. The head- 
ache may be first localized at the base of the brain, spreading upward 
toward the vertex. However, the pain may be referred to the region 
innervated by the fifth cranial nerve due to irritation of any or all of 
its branches. Convulsions may occur from cortical irritation. There 
is marked cervical rigidity, and there is usually a Kernig sign as well. 
The deep reflexes, especially of the lower extremities, are at first 
markedly diminished, due to irritation of the pyramids. The abdominal 
reflexes may be sluggish or even absent. The blood spreads from the 
subarachnoid space to the sheaths of the optic nerves causing blurring 
of the disk margin and papilledema. As pointed out by Riddoch and 
Goulden ® in their instructive manuscript, the pressure in the optic 
sheaths causes obstruction of the central vein of the retina at a point 
where it leaves the optic nerve and enters the dural sheath, resulting in 
elevation of intra-ocular venous pressure and producing retinal hemor- 
rhages. The compromise of one or more pyramids results in hemiplegia or 
diplegia, or even in paraplegia, giving pyramidal tract signs such as the 
Babinski sign, ankle clonus, etc. There are all degrees of disturbances of 
consciousness from mere confusion to coma. A bloody spinal fluid 
under increased pressure is the final and most important confirmatory 
sign. The presence of blood in the subarachnoid space acts as a foreign 
irritating substance in any serous cavity, and produces leukocytosis and 
elevation of temperature. Furthermore, the high temperature may be 
accounted for by pressure and irritation of the blood on the area of 
the tuber cinereum, which is said to contain thermotactic centers.” 
The differential diagnostic possibilities are: (1) encephalitis, (2) 
tumor of the brain, (3) meningitis and (4) sinusitis. The drowsiness, 
the diplopia, the unequal pupils the diminished and unequal reflexes, 
and the various involvements of the cranial nerves which occur in this 
condition may lead one to suspect epidemic encephalitis. Headache, 


papilledema, convulsions, vomiting and unconsciousness may mislead 


one into diagnosing these cases as cerebral neoplasm.'® The cervical 
9. Tilney, F., and Casamajor, L.: Hemorrhage into the Basal Cisterns and 


Ventricles of the Brain, Neurol. Bull. 1:161 (April) 1918. 
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rigidity and Kernig sign as well as the high temperature and the leuko- 
cytosis may produce a strong picture of meningitis. The extreme head- 
ache and tenderness, as well as the temperature, may make this 
condition simulate sinusitis. 

The course of the disease is usually subacute or chronic, Leakage 
from an aneurysm may occur at intervals. In Fearnside’s series, 
intermittent leakage of blood from the aneurysms occurred in 41.9 per 
cent of the cases. In his cases, there was a history of at least two 
apoplectiform seizures separated by varying intervals. In one of his 
cases, the interval between the two seizures was twenty years. Sooner 
or later, however, the rupture may be too large and result in coma and 
finally in death. The onset may be gradual, covering a period of several 
hours or even days, resulting in a gradual development of symptoms. 
Qn the other hand, it may be rapid with a fairly rapid onset of coma, 
convulsions and death. 

The treatment for this condition is purely symptomatic. As soon 
as ruptured aneurysm is suspected and confirmed by obtaining bloody 
spinal fluid, the patient should be kept absolutely at rest. Further spinal 
puncture is contraindicated, for the removal of the spinal fluid will tend 
to diminish the pressure in the subarachnoid space and to increase bleed- 
ing from the aneurysm. Once the patient has recovered, he should be 
cautioned against any exertion of any nature. 

The following are illustrative cases in which the diagnosis of rup- 


tured cerebral aneurysm has been made. 


REPORT OF CASES 


Case 1—C. O., aged 47, white, born in Roumania, the mother of four children, 
was admitted to the Brooklyn Jewish Hospital on June 11, 1926, and died the 
following day. There was a history of general headache for thirteen years. Four 
days betore admission she experienced an excruciating headache, most marked 
over the right side of the forehead, followed by stiffness of the neck and by 

temperature of 103 F. There were diplopia and slight drooping of the right 
lid. She was then sent to the hospital with a diagnosis of meningitis. On 
admission, she presented a well developed and well nourished condition. The 


heart and lungs were normal as were apparently the abdominal viscera. There 


was cervical rigidity and a bilateral Kernig sign. The pupils were unequal, 
the right being larger than the left. The right pupil did not react to light or 
in accommodation. The eyegrounds showed marked retinal sclerosis with many 


hemorrhagic areas; the veins were full and tortuous; the disk margins were 
blurred. 


he right eyeball was turned upward and outward. There was marked 
tenderness of the right supra-orbital region, and there was hyperesthesia and 
hyperalgesia over the right sensory fifth cranial nerve distribution. The abdominal 
reflexes were absent. Deep reflexes were diminished. Pathologic reflexes were 
not elicited. The temperature was 104.2 F., the pulse rate, 88, and respiration, 20. 
The blood pressure was 170 systolic and 80 diastolic. The blood count showed: 
white blood cells, 23,000; polymorphonuclears, 82 per cent; lymphocytes, 18 per 
cent; red blood cells, 4,600,000 and hemoglobin, 75 per cent. The urine showed 
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acetone, 2 +, but an absence of sugar and albumin. The Wassermann reaction 
of the blood was negative. The spinal fluid revealed a bloody fluid under increased 
pressure. Cultures of the fluid did not show any growth. A Wassermann test 
of the centrifugalized spinal fluid was negative. Examination of the sinuses 


Fig. 1—Aneurysm of the right posterior communicating artery; also blood 
clot on the right trigeminal nerve. 


failed to reveal any evidence Of suppuration or infection. The throat was normal. 
On the following day, while being examined, she suddenly had a convulsion, and 
there was contraction of the left upper extremity. A left Babinski reflex was 


noted at that time. Death ensued in a few minutes. 
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Postmortem examination disclosed a tense, bulging dura on the right side. 
On incision of the dura, a large clot and free blood in the right middle fossa 
as well as in the right posterior fossa were found. The entire right hemisphere 
was covered with blood. When the brain was washed, a ruptured aneurysm 
was found in the right posterior communicating artery of the circle of Willis 
near its junction with the right internal carotid artery (fig. 1). There was 
an organized blood clot on the right trigeminal nerve as it left the pons. On 
careful sectioning of the brain, after fixation in formaldehyde, numerous 
hemorrhagic areas were revealed in the tegmentum of the cephalic portion of the 
pons and of the midbrain (fig. 2). On microscopic study, degenerative changes 
were found in the media and intima of the vessels. There was considerable 
cerebral edema. There was no evidence of reaction to the hemorrhage in the 


pons. Marked change in the ganglion cells was not noted. 


The foregoing case illustrates the arteriosclerotic type of cerebral 
aneurysm. The headaches of thirteen years’ standing may have been 
due to the presence of the aneurysm acting as a tumor, or possibly to its 


intermittent leakage. The onset of excruciating headache was due 


Fig. 2—Hemorrhage in tegmentum of pons and midbrain. 


partly to increased intracranial pressure and partly to irritation of the 
right trigeminal nerve which was caught in the blood coagulum. 
The latter fact accounts for the right supra-orbital tenderness and for the 
hyperesthesia and hyperalgesia over the right side of the face and head. 
The meningeal signs are accounted for by the irritation of the meninges 
by the blood in the subarachnoid space. The right pupillary disturbance, 
the rotation of the right eye outward and upward and the diplopia are 
the result of the compromise’ of the right oculomotor nerve. The 
blurring of the disks, and the retinal hemorrhage are due to the obstruc- 
tion of the central veins by pressure within the optic sheaths by the 
blood. The hemorrhages in the tegmentum of the pons and the mid- 
brain are caused by increased venous pressure resulting from fall in 
arterial pressure consequent on the rupture of the aneurysm; this con- 
dition has recently been discussed in detail by Hassin® in the report 
of a case of ruptured cerebral aneurysm in which there was extrav- 
asation of blood in the basal ganglia. 
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Case 2.—S. B., aged 25, single, a salesman, was admitted to the Brownsville 
and East New York Hospital on May 22, 1927, complaining of pain in the left 
upper quadrant, dyspnea and palpitation. He had been having attacks of 
rheumatic fever for the last ten years. Four weeks previous to his admission, 
he began to experience precordial pain and dyspnea. These became more dis 
tressing, so -he sought relief in the hospital. 

Physical examination revealed an enlarged heart with systolic and diastolic 
murmurs at the base and at the apex, and many petechiae on the body. He had 
a temperature of from 101 to 102 F. The pulse rate varied between 96 and 114, 
and respiration varied from 36 to 42. Results of blood culture were negative. 
The urine showed an occasional red blood cell. The blood count showed: red 


blood cells 3,500,000 and 65 per cent hemoglobin. The white blood cells varied 
from 7,000 to 12,000, the polymorphonuclears varying from 70 to 72 per cent. 
The electrocardiographic tracing showed a partial rheumatic heart block. The 
diagnosis was that of subacute bacterial endocarditis. On July 9, 1927, the 
patient complained of intense headache. I examined him on July 11, 1927, and 
made the following note: 

“There is marked cervical rigidity and bilateral Kernig. The pupils are 
equal and widely dilated. Right eye-grounds show definite choroiditis. Tongue 
protruded in the midline. No real sensory disturbances. There is left-sided 


hyperreflexia. There is a vague left Babinski. The left abdominals are sluggis] 
Impression, subarachnoid hemorrhage due to a ruptured embolic aneurysm at 
the base of the brain. A bloody spinal fluid will clinch the diagnosis.” 

The patient refused the spinal tap. His condition gradually improved and he 
left the hospital on July 16, 1927, against advice. 

One week after he left the hospital, he suddenly collapsed and died. Pos 
mortem examination was not obtained. 


This second case illustrates the embolic type of aneurysm. Sudden 
death is common in these cases, and it usually occurs after some mild 


exertion. 


Case 3.—A. P., aged 33, a Russian, was admitted to the Brooklyn Jewish 
Hospital on July 12, 1926, and discharged on Aug. 23, 1926. His family history was 
unimportant. He had had gonorrhea in 1912. He married in 1914 and had three 
healthy children. He worked as a tailor all his life. The present illness dated 
back to July 7, 1926, when he suddenly experienced a sharp pain in the left 
frontal region, while at work, and saw double. He went home and went to 
bed. The following day, he had rigidity of the neck and, on advice of a physician, 
entered the hospital. On admission, he complained of headache, pain in the 
eyes, stiffness of the neck and occasional diplopia. Physical examination revealed 
intact cranial nerves, normal reflexes, normal sensation and normal coordination. 
Pathologic reflexes were not elicited. There was, however, a slight but definite 
cervical rigidity and an indefinite Kernig sign. His pupils were equal, regular 
and reacted to light and in accommodation. He complained of occasional diplopia, 
and yet no muscular imbalance could be detected. The disks were blurred; the 
right one on the nasal half only, while the left was entirely blurred. The nose, 
throat and sinuses were found to be normal. The spinal fluid was bloody and 
came out under four plus pressure. The fluid was centrifugalized and the yellow 
supernatant fluid showed a negative Wassermann reaction, a one plus globulin 
and positive Fehling reactions. The culture of the fluid did not show any growth 
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Urinalysis showed specific gravity of 1026, acid, positive albumin and, micro- 
scopically, white blood cells. The Wassermann reaction of the blood was negative. 
The blood count showed: white blood cells, 7,000; polymorphonuclears, 68 per 
cent: red blood cells, 4,000,000; hemoglobin, 70 per cent; platelets, 132,000; 
bleeding time, one and one half minutes; coagulation time, four minutes. 

The blood pressure was 120 systolic and 80 diastolic. The temperature was 99.6 
F. The pulse rate was 54. The respiratory rate was 18. 

The patient continued to complain of headache and of occasional diplopia. 
A lumbar puncture done on July 17 for the relief of headache resulted again in 
a bloody fluid. On July 20, he showed marked cervical rigidity and a marked 
bilateral Kernig sign. There was moderate ptosis of the left lid. The pupils 
were unequal, the left was larger than the right. The left pupil was practically 
fixed and the right reacted but sluggishly. There was blurring of the left 
disk. There was weakness of the left internal rectus muscle. The right knee 
and right ankle reflexes were one plus, while the corresponding reflexes on the 
left side were three plus. The abdominal reflexes were present, and pathologic 
reflexes were not elicited. Sensations were intact. The impression on _ that 
day was that the patient had subarachnoid hemorrhage due to either a leaking 
intracranial aneurysm or meningeal congestion resulting from encephalitis. On 


July 22, there was detinite closing of the left eye. The left lid could not be 
lifted. The left pupil was widely dilated and fixed. The left eyeball could not 
be rotated upward or to the right. There was a slight right facial weakness. 
The tongue protruded in the midline. There was a right Babinski reflex. The 


right deep reflexes were still diminished. There was still cervical rigidity and 
the Kernig sign was present. The diagnosis was then definitely made as one 
due to the rupture of an intracranial aneurysm probably situated in the left 
posterior communicating artery of the circle of Willis. The patient continued 
to improve slowly, and he was tinally discharged on Aug. 13. At the time of 
his discharge he could lift his left eyelid, but he still had paralysis of the left 
oculomotor nerve Results of roentgen examination of the skull, of the cervical 
spine and of the sinuses of the skull were all negative. The patient has been 
reporting at regular intervals in the dispensary. He was last examined by me 
on Nov. 1, 1927, at which time he still showed paralysis of the left oculomotor 
nerve; the left pupil was larger than the right and did not react to light nor 


in accommodation. There was left-sided anosmia, indicating that the blood had 
invaded the sheath of the left olfactory nerve. The patient was complaining of 
diplopia; otherwise he felt fairly well. He was able to work about three hours a 


day at his old vocation, as a tailor. 


The foregoing case represents an aneurysm probably caused by a 
congenital weakness of the vessel wall. There was no evidence of any 
arteriosclerosis, of local or general infection, or of endocarditis to 


explain the cause of his aneurysm. 


SUMMARY 
1. Cerebral aneurysms may be caused by arteriosclerosis, septic 
emboli or congenital weakness of the vessel walls. 
<. Inthe vast majority of instances, cerebral aneurysms are recog- 
nized only after they have ruptured. 
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3. The signs of ruptured cerebral aneurysms are those due to 
diseases causing the aneurysm, those due to pressure or irritation of the 
surrounding brain structure and those due to subarachnoid hemorrhage. 

4. Ina person suffering from hypertension or arteriosclerosis, or 
from a general or local infection, especially infectious endocarditis, the 
sudden onset of headache, nausea, vomiting, unconsciousness and con- 
vulsions, and the presence of cervical rigidity and Kernig sign, dis- 
turbances in pupillary reflexes, blurring of the disks, papilledema, 
diplopia, paralysis of the cranial nerves, disturbances of deep reflexes 
and the presence of bloody spinal fluid point to a ruptured intracranial 
aneurysm. 


5. Absolute rest in bed is the most important therapeutic measure ; 
after the first confirmatory lumbar tap, further punctures are contra 
indicated. 
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PHILADELPHIA 


The presence of a spina bifida occulta in several members of a 
family in which Friedreich’s ataxia was present led to a search for 
reports of other cases in which such an anomaly existed. The search was 
unsuccessful, but scattered here and there throughout the extensive 
literature on this disease were found covert references to other physical 
anomalies, which seemed to indicate that the occurrence of evidences of 
degeneration were by no means confined to the nervous system and were 
probably commonly present in practically all cases of Friedreich’s disease. 
It seemed worth while, therefore, to collect these varied types of physical 
aberrations in order to emphasize their frequency, as well as to gather 
them into a cohesive whole. This, together with the significant observa- 
tions in the cases which will be detailed, naturally led to a consideration 
of the problem of heredity in Friedreich’s ataxia, so that the study of 
the material at our disposal forced on us a consideration of the occur- 
rence of spina bifida occulta in Friedreich’s disease, the presence of 
neural and extraneural anomalies and the mode of inheritance of this 
disease. It is with these questions that this contribution is concerned. 


REPORT OF CASES 

Our series comprises a family group resulting from the marriage of 
aman and woman both of whom were married before the present union. 
In this group there are four frank cases of Friedreich’s ataxia and two 
in which the disease is present in an abortive form. All of these patients 
have an associated spina bifida occulta. 


Family History —The father, J. T., Sr., a farmer, was living and well at the 
age of 62. He had been married twice. His first wife had died of an unknown 
cause; by her, he had had three children. The oldest was living and healthy at 
the age of 42. He was a farmer, had been married five years and had two children, 


* Submitted for publication, June 19, 1928. 
*From the clinic of Dr. T. H. Weisenburg, Philadelphia Orthopedic Hos- 
pital and Infirmary for Nervous Diseases. 
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both of whom were well. He had unequal and sluggish pupils but no other 
abnormalities. He did not have spina bifida. He had an intelligence quotient of 
61. The next child, a son, aged 38, was living and well. He was married and had 
one child who was apparently normal. The third child, a daughter, aged 36, was 
normal. She was a widow and had two normal children. Her intelligence quo- 
tient was 57. 

The father’s family history was of more than passing interest. His paternal 
grandmother was an opium eater. She had been dead six years at the time this 
paper was written; her age and the cause of her death were unknown. His father 
had died at the age of 70 of chronic interstitial nephritis; his mother, at 55, of 
heart trouble. He had six sisters and one brother living and well, and one brother 
who had died at 1 year of age of an unknown cause. There was no history of 
any familial nervous disease. Physically, the father showed a marked arcus senilis ; 
thin, small muscles of the legs; a large protuberant abdomen and a slight uncer 
tainty in station with a mildly positive Romberg sign. On x-ray examination, 
spina bifida was not found. 

The mother was living and well at the age of 50. She, also, had been married 
twice. Her first husband died. By him she had had four children, all of whom 
had died. The first, a girl, had lived only one day; the second, a girl, had died 
at the age of 18 years of appendicitis; the third, a boy, had committed suicide at 18 
by hanging himself, and the fourth, also a boy, had died at the age of 6 months of 
brain fever. Thus none of the children of the mother’s first marriage were living, 
and two had obviously been abnormal. A cousin of the mother had died of some 
sort of disease of the spinal cord. Her mother had been a chronic invalid all her 
life; her father had died at the age of 68 of heart trouble. He had been feeble- 
minded. Both her father and mother had drunk tincture of opium. A brother had 
epileptic attacks and a sister had died at 6 weeks. She had been born prematurely. 

The children resulting from the second marriage of both parents, and about 
whom we are concerned, are ten. We have examined nine of them and have found 
only one to be normal. One miscarriage resulted from this union. 

Each child will be noted in chronologic order, and a detailed description of the 
four who showed definite Friedreich’s ataxia will be appended. 

El., a woman, was said to have been normal. She had died at the age of 25, 
during childbirth. Her child was living and well. 

Ev., a woman, aged 23, had Friedreich’s ataxia. 

Mr., a woman, aged 22, was a mill operator. Her history was essentially 
unimportant; she had married at the age of 16 and had one healthy child, aged 5 
years. Her physical examination gave normal results, but a spina bifida occulta 
of the upper sacral segments was shown by the x-ray. 

Cy., a farmer, aged 21, was married; he had had the usual diseases of child 
hood, including whooping cough, pneumonia and scarlet fever. He had not had 
any complaints. His physical examination yielded negative results, and evidenc« 
of spina bifida was not found by the x-ray. His intelligence quotient was 74. 

Ma., a girl, aged 17, had Friedreich’s ataxia. 

Le., a boy, aged 16, was a farm laborer. He went to school for seven years 
but did not progress beyond the second grade. He had had the usual diseases of 
childhood, was somewhat smaller than other boys of his age and always kept him 
self aloof from other children. He appeared young for his age, was stooped 
and had a slight droop of the right shoulder, a slight facial asymmetry and a stupid 
facial expression. He had a definite bilateral pes cavus. Spina bifida was not 
found by the x-ray. His intelligence quotient was 42. 

De., a boy, aged 14, had Friedreich’s ataxia. 
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Al., a school boy, aged 12, was in the second grade for two years but after that 
made average progress. He had had the usual diseases of childhood and also had 
a markedly diminished visual acuity. He was small for his age, and the develop- 
ment of the external genitalia was retarded. <A slight depression in the sacral 
region and a slight pes cavus were present. X-ray examination showed a spina 
bifida of the upper two sacral segments. His intelligence quotient was 84. 

Et., a girl, aged 10, had Friedreich’s ataxia. 

Cl., a boy, aged 6, was the brightest member of the family. His development 
was supposed fo have been normal. However, examination showed that he had 
a protuberant abdomen, scoliosis of the thoracic spine and a marked genu valgum. 
He did not have a spina bifida. His intelligence quotient was 90. 

The following summary of the family history indicates the role played by the 
father and mother in the disease. The data are not entirely accurate, as only the 
outspoken cases of Friedreich’s ataxia are presented. In addition, Alfred (8) and 
Lewis (6) presented early cases of the disease. 


Family History 


Father—Living and well at 62. Married twice. 
Mother—Living and well at 50. Second wife of above. 
Siblings. 
(1) Children by present father and first wife: 
(1) @. 42. Married. Healthy. 
(3) 2. 36. 
(2) Children of second wife (present mother) and her first husband: 
(1) 2. born dead (lived one day). 
(2) 2. died at 18 of appendicitis. 
3) &. died at 18 by suicide. 
(4) 2. died at 6 mos. of brain fever. 
None of children by this marriage are living. 
(3) Children by present father and mother, the father of children in (1) and 


mother of children in (2). 


(1) @. Elsie. 25. Died in pregnancy. 


(2) 2. Evvie. 23. Has Friedreich’s ataxia. 
(3) 9. Martha. 22. Well. 

(4) $. Cyrus. 21. Healthy. 

(5) 9. May. 17. Has Friedreich’s ataxia. 


Healthy. 
Devan. 14. Has Friedreich’s ataxia. 


(6) 2. Lewis. 16. 


(8) @. Alfred. 12. Healthy save for bad eyes. 
(9) 9. Etha. 10. Has Friedreich’s ataxia. 
(10) ¢. Clinton. 6. Healthy. 


CASES OF FRANK FRIEDREICH'S ATAXIA 
Four members of the family showed well marked Friedreich’s ataxia. 
Case 1.—Ev., a woman, aged 23, entered the Philadelphia Orthopedic Hospital 
and Infirmary for Nervous Diseases on the service of Dr. T. H. Weisenburg. She 
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had never been well and had been unable to walk since childhood. During the 
past five years inability to use her hands had developed. Two years before she had 
begun to have some difficulty in speech; she said that it seemed that her tongue 
became twisted. Recently, she had noticed paresthesias in the feet. There was a 
decided weakness in all four extremities, more marked in the legs. The weakness 
was accompanied by a rather marked hypotonus and hyperextension of the joints. 
There was moderate wasting of the muscles of both upper and lower extremities. 
A bilateral pes cavus and marked ataxia and dysmetria of both upper and lower 
extremities were present. The deep tendon reflexes were diminished in the arms 
and absent in the legs. 

There was a bilateral Babinski sign and absence of the abdominal reflex on the 
left side. Well marked nystagmus occurred on lateral deviation of the eyes. Ele 
trical reactions were taken, but no reaction of degeneration was found. A spina 
bifida occulta of the upper sacral segments and a dorsal scoliosis were shown by the 
x-ray. Examination of the spinal fluid gave negative results, and the blood chem 
istry was normal. She had an intelligence quotient of 62. 


CasE 2.—Ma., a girl, aged 17, had had the usual diseases of childhood, including 


whooping cough, scarlet fever, measles and mumps. Her trouble dated back eight 
years when she had had measles which had been followed by pleurisy and pneu 
monia. She had been in bed for four months, and when she had left her bed 
she had not been able to walk without stumbling. The awkwardness in the use 
of the legs had become progressively worse, and of late she had noticed trouble in 
using the arms and in talking. There was some atrophy of the arms below the 
elbows and of the legs below the knees. Bilateral pes cavus, bilateral diminution 
of the biceps and triceps reflexes, and, absence of the patellar, achilles and abdom 
inal reflexes were present. A suggestive Babinski sign was present on both sides. 
The gait was slow and ataxic, and a marked Romberg sign was present. All the 
extremities were markedly ataxic. Tactile sense was impaired to about 2 inches 
(5 cm.) above the ankles on both sides. A spina bifida occulta of the sacrum 
and a lumbar scoliosis were present. Examinations of the spinal fluid and the 
blood gave negative results. The blood chemistry was normal. The intelligence 
quotient was 70. 

Case 3.—De., a boy, aged 14, had had the usual diseases of childhood, including 
whooping cough, measles and influenza. He had noticed an inability to walk 
straight and at times a tendency to fall during the past year. He was well devel- 
oped physically. Nystagmoid movements occurred on lateral deviation of the 
eyes. There was considerable ataxia of the arms and legs. The gait was ataxic, 
and a definite Romberg sign was present. The biceps and triceps reflexes were 
diminished, and the patellar and achilles reflexes were absent. A bilateral pes 
cavus was present. Examination of the spinal fluid and blood gave negative 
results. There is a spina bifida of the upper sacral segments as demonstrated by 
the x-ray. The intelligence quotient was 71. 

Case 4.—Et., a girl, aged 10, had had measles, whooping cough and influenza. 
During the past two months there had been increasing difficulty in walking. She 
was well developed physically. She had badly diseased tonsils. Some ataxia of the 
arms and legs and a definite ataxic, staggering gait were present. There was a 
positive Romberg sign and an absence of all deep tendon reflexes. She had a 
bilateral pes cavus. Examination of the spinal fluid and blood gave negative 
results. X-ray examination showed the presence of a spina bifida of the upper 


two sacral segments. Her intelligence quotient was 80. 
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Summary of Cases.—We have, then, a family of ten children, four of 
whom had frank Friedreich’s ataxia, and two of whom had early forms 
of this disease. Many physical abnormalities were noted in association 
with the cases of Friedreich’s ataxia. 

The father is well and has been married twice. The children by his 
first marriage are all living and healthy, although somewhat below par 
mentally. The mother has also been married twice. By her first mar- 
riage she had four children, all of whom are dead; two of them were 
undoubtedly abnormal. Both parents are illiterate. The father’s family 
history is essentially unimportant, but a cousin of the mother died of a 
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Fig. 1—Graphic chart indicating practically the same as the family history. 
Two more offspring, Alfred and Lewis, with early Friedreich’s ataxia, should be 
included. 


disease of the spinal cord, and many of her immediate relatives were 
obviously of poor stock. 

We have examined nine of the ten children resulting from the second 
marriage of the father and mother. The first child, a girl, was not 
examined but was supposedly normal. She died in childbirth. The 
second, a girl aged 23, presents a typical picture of Friedrich’s disease. 
There is a marked ataxia in all extremities, muscular weakness, loss of 
lower tendon reflexes, a bilateral Babinski sign, bilateral pes 


cavus, 
marked nystagmus, scoliosis and 


spina bifida occulta. The third, 


= 
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girl of 22, has a spina bifida occulta but is otherwise normal. The fourth, 
a boy, aged 21, is apparently normal. The fifth, a girl of 17, has well 
defined Friedreich’s ataxia as shown by the marked incoordination in 
the arms and legs, moderate difficulty in speech, loss of lower tendon 
reflexes, marked Romberg sign, bilateral pes cavus and a lumbar scoliosis. 
She has a spina bifida occulta. Laboratory examination did not show 
any abnormality. The sixth, a boy of 16, has bilateral pes cavus but no 
other notable physical abnormality. The seventh child, a boy of 14, 
has well developed Friedreich’s disease characterized by ataxia of the 
arms and legs, a positive Romberg sign, loss of lower tendon reflexes, 
nystagmoid movements, a spina bifida occulta and bilateral pes cavus. 


The eighth, a boy, aged 12, has a spina bifida occulta, a bilateral pes 


Fig. 2.—The most marked case of Friedreich’s ataxia in our series rhe 
patient is unable to stand without support. A well marked Friedreich’s foot 1s 
present. The x-ray shows a spina bifida occulta. 


cavus, diminished visual acuity, and a retarded development of the 
external genitalia. The ninth, a girl of 10, has Friedreich’s disease, as 
evidenced by ataxia of the arms and legs, loss of tendon reflexes, bilateral 
pes cavus and a positive Romberg sign. She has a spina bifida occulta. 
The youngest, a boy of 6, has a dorsal scoliosis and genu valgum but no 
spina bifida and no evidence of Friedreich’s ataxia. 

It is interesting to note that by the father’s first marriage there were 
born three children, all of whom are apparently normal, but by the 
mother’s first marriage four children were born and they are all dead. Two 
of these four were obviously abnormal, but did not show any evidence of 


Friedreich’s disease. From the union of these two persons there resulted 


| | 
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ten children, and of the nine of these examined a!l except one have some 
mental or physical defect or both. Four have well defined Friedreich’s 
ataxia, and two have abortive forms of this disease. All of those having 
the familial ataxia also have a spina bifida occulta of the upper sacral 
segments, but this defect is present in two of the others. In all but the 
youngest there is some mental deficiency. 


COMMENT 
Spina Bifida Occulta in Friedreich's Ataxia—The presence of a 
spinal bifida occulta in persons with Friedreich's ataxia is uncommon. 
Certainly it has rarely been mentioned in the numerous case reports of 


Friedreich’s disease. Bertolloti and Mattirolo ' reported an atypical case 


Fig. 3.—A well marked case of Friedreich’s ataxia. The typical Friedreich's 
foot and the spina bifida occulta should be noted. 


of Friedreich’s ataxia which in addition to other bony deformities 
showed a spina bifida occulta of the atlas. In his discussion of a case 
of Friedreich’s ataxia, Kramer * mentioned briefly that a spina bifida 
was present. Ina study of spina bifida, Woltmann * reported a case of 
Friedreich’s ataxia showing this condition. These are the only refer- 


1. Bertolloti, M.. and Mattirolo, G.: Malformazioni cranio-vertebrali con- 
gvenite nella malattia di Friedreich e nell’ eredo-atassia cerebellare di P. Marie, 


Chir. d. Org. di movimento 6:253, 1922. 


2. Kramer, H.: Ein Fall von Friedreichscher Krankheit mit myasthenischer 
Reaktion, Berl. klin. Wehnschr. 50:1634, 1913. 
3. Woltmann, H. W Spina Bifida: A Review of One Hundred and Ejighty- 


Seven Cases, Including Three Associated Cases of Myelodysplasia Without Demon- 
strable Bony Effect, Minnesota Med., p. 244 (April) 1921 
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ences to this particular anomaly which we have been able to find in the 
literature. In the family of ten described, all of whom were susceptible 
to the development of Friedreich’s disease, seven showed a spina bifida 
occulta. Only four of these cases were frank, outspoken types of 
Friedreich’s disease, while two others were examples of the abortive type 
or the “forme fruste” as reported recently by Rombold and Riley.* The 
spina bifida present in our cases was in every instance either in the lower 
lumbar vertebrae or in the upper segment of the sacrum. The relation 
of the spina bifida occulta to the actual degeneration of the spinal cord 
in our cases of Friedreich’s disease, or in Friedreich’s ataxia in general, 
is not clear, nor is it easily settled. Roentgenologists encounter spina 
bifida so frequently in the course of routine examinations that they look 


Fig. 4—A moderately advanced case showing scoliosis, Friedreich’s foot and 
a spina bifida occulta. 


on it as of no significance, or at least as having no relation to the imme- 
diate trouble with the patient. It is true that it is found commonly and 
often is of no significance or at least of no immediate significance, in the 
great majority of cases. It is striking, however, that it should be present 
in the father and in every one of the offspring in the family which we 
report. It would be foolhardy to suggest that the spina bifida and the 
degeneration of the cord are causally related, but it seems justifiable to 
state that the spina bifida occulta is merely an evidence of a tendency to 
degenerative manifestations in all these patients and that indirectly, 
therefore, the changes in the cord and the bony changes are both manifes- 


4. Rombold, Charles R., and Riley, Henry Alsop: The Abortive Type of 
Friedreich’s Disease, Arch. Neurol. & Psychiat. 16:301 (Sept.) 1926. 
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tations of degeneration in different systems. In this sense they are 
related. 

Developmental Malformations in Friedreich's Ataxia.—The presence 
of a spina bifida occulta in persons with Friedreich’s ataxia led to the 
search for other manifestations of somatic malformations. These were of 
rather frequent occurrence. It is often stated that degenerative stigmas 
and malformations are frequently found in persons with Friedreich’s 
ataxia. This statement is borne out by the facts, but it seems highly 
desirable to group these various anomalies, in order that their frequency 
may be more evident. Frey® mentioned numerous physical defects 
which he found in members of a family with Friedreich’s ataxia. These 
included infantile habitus, deformity of the skull, infantile uterus, astig- 
matism, epicanthus, aural deformities and deformities of the fingers. 
Retinitis pigmentosa has been reported in several instances. Barrett ° 
found it in two negro brothers with Friedreich’s disease. Clauss? found 
it in three brothers, and Lenoble and Aubineau * in two persons with 
Friedreich’s ataxia. Frenkel and Dide® reported retinitis pigmentosa 
in three sisters with a similar condition. Optic atrophy seems to be 
rather a frequent: occurrence. It was reported in cases of Frenkel and 
Dide,” Lenoble and Aubineau,* Burr,'® Hanhart," Sinkler,’* Griffith 
and many others. Endocrine disturbances, especially an infantile 
habitus, have been emphasized in persons with Friedreich’s ataxia. Von 
Strumpell ** reported a case of Friedreich’s ataxia in a boy, aged 13, with 

5. Frey, K.: Zwei Stammbaume von hereditare Ataxie, Deutsche Ztschr. f. 
Nervenh. 44:351, 1912. 

6. Barrett, Thomas M.: Friedreich’s Ataxia; Clinical and Postmortem Study 


of Two Cases in Brothers at Different Stages of the Disease, Arch. Neurol. & 
Psychiat. 17:28 (Jan.) 1927. 

7. Clauss, O.: Ueber hereditare cerebellare Ataxie in Verbindung mit 
Pigmentdegeneration der Retina (Retinitis Pigmentosa) und Degeneration des 
N. Cochlearis, Ztschr. f. d. ges. Neurol. u. Psychiat. 93:295, 1924. 

8. Lenoble and Aubineau: Maladie nerveuse familiale intermédiaire entre la 
maladie P. Marie et la maladie de Friedreich, Rev. neurol. 2:393, 1901. 

9. Frenkel and Dide: Retinite pigmentaire avec atrophie papillaire et ataxie 
cérébelleuse familiale, Rev. neurol. 11:729, 1913. 


10. Burr, C. W.: The Eye in Hereditary Ataxia with a Report of Four Cases 
of Friedreich’s Ataxia in One Family, Ann. Ophth. 6:1 (Jan.) 1897. 
11. Hanhart, E.: Beitrage zur Konstitutions und Verebungsforschung an 


Hand von Studien tiber hereditare Ataxie, Schweiz. med. Wchnschr. 6:138, 1923; 
Weitere Ergebnisse einer Sammelforschung tiber die Friedreichsche Krankheit in 
der Schweiz, Schweiz. Arch. f. Neurol. u. Psychiat. 13:297, 1923. 

12. Sinkler, Wharton: Friedreich’s Ataxia with a Report of Thirteen Cases, 
New York M. J., Jan. 12, 1906, vol. 83. 

13. Griffith, J. P. Crozer: A Contribution to the Study of Friedreich’s Ataxia, 
Tr. College of Physicians of Philadelphia 10: 196, 1888. 

14. Von Striimpell, A.: Familiare Friedreichsche Ataxie, Miinchen. med. 


Wehnschr. 65:1169, 1918. 
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this type of habitus and infantile genitalia. One of Frenkel’s ® patients 
had what was described as an acquired infantilism. Speer *° reported 
hypoplasia of the genitals in one of a family of four with Friedreich’s 
ataxia. On the other hand Hanhart,'' who was able to investigate 
families with Friedreich’s ataxia through many generations, did not 
find any evidence of infantilism in his series of cases. Rothmann *® 
reported three cases of Friedreich’s ataxia in a mother and two chil- 
dren. The mother had a definite case of myxedema, while one of the 
children had myxedematous characteristics, wes small in stature and 
was slow in developing the signs of puberty. Leven * called attention 
to the occurrence of anomalies of the hair in persons with Friedreich’s 
ataxia. He reported the cases of two sisters with lanuginous type of 
hair—thin, downy, negroid, short, lusterless and blonde. Kramer ? 
reported a case of Friedreich’s ataxia in a boy aged 18 with myasthenic 
reaction in all the muscles of the body, but in particular in the peroneal 
muscles. In addition to infantilism, Speer’s ?® cases showed congenital 
punctiform cataracts, astigmatism and xeroderma. Micrognathia was 
present in two of his cases. Kroll and Terentjew '* reported a case 
which showed symmetrical syndactylism of the second and third toes of 
both feet. Clauss * reported a case of Friedreich’s disease with degenera- 
tion of the cochlear nerve, and a similar case was reported by Variot and 
Jonniot '® with diminution of hearing and cochlear functions but without 
involvement of the vestibular apparatus. Thomas and Roux,”° who made 
an examination in a case of exactly this sort at necropsy, found sclerosis 
of the posterior reticular substance of the bulb and pons and disap- 
pearance of the striae acusticae. Hess *' reported Friedreich’s ataxia 
in twins of 10. Burnett ** called attention to the occurrence of “main 


en griffe” in persons with typical Friedreich’s disease. Rook *° reported 
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similar cases. Malformations of the ear have been reported in persons 
with Friedreich’s ataxia by Einhorn ** and also by Triebel.*® Cryptor- 
chidism has been reported by Goodhart *° and excessive sweating and 
fragilitas ossium by Williams.” 

Malformations of various sorts are therefore common in persons 
with Friedreich’s ataxia. They include disturbances of the eyes such 
as astigmatism, cataracts, optic atrophy and retinitis pigmentosa, and 
endocrine imbalance manifesting itself as myxedema, cretinism and 
infantilism. Of these, the last mentioned is not an uncommon occur- 
rence, though it is by no means frequent. Cryptorchidism, excessive 
sweating and tachycardia have been reported in isolated instances. 
Deformities of the hands and feet are encountered in the form of syn- 
dactylism and “main en griffe.” Bony deformities of the skull, 
micrognathia and fragilitas ossium have been reported in a few cases. 
Anomalies of the hair and muscles occur in Friedreich’s ataxia, together 
with disturbances of the skin, such as xeroderma. Malformation of 
the ear and degeneration of the cochlear division of the eighth nerve 
have been reported. In addition, many of the forebears as well as many 
of the patients with Friedreich’s ataxia possess unstable, psychopathic 
constitutions. It can be readily seen in glancing over the various dis- 
turbances which have been encountered in Friedreich’s ataxia that any 
system within the body may show evidence of malformation of greater 
or lesser degree. The ever increasing number of reported cases of 
Friedreich's ataxia demonstrates the involvement of more and more 
systems in the disease process. Muscles, bones, skin, hair, internal 
glands and special senses have all been implicated in isolated cases of 
Friedreich’s ataxia. It seems, therefore, that malformations or somatic 
anomalies may be present almost anywhere in the body in Friedreich’s 
ataxia, and that careful examination of the systems outside the nervous 
system should reveal positive signs in many, if not most, cases of 
Friedreich’s disease. It it our belief that the extraneural manifesta- 
tions which we have detailed are far more common than we are led to 
believe, that careful examination should reveal them in most cases, and 
that they must be looked on as part of a general degenerative process 
which involves not only the central nervous system but organs and 
parts outside the nervous system. The occurrence of such purely devel- 
opmental malformations as spina bifida occulta, congenital cataracts, 
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retinitis pigmentosa, infantilism, cretinism, syndactylism and malfor- 
mation of the ear can hardly be explained on any other basis. Their 
presence seems to us to be more than accidental because they have been 
reported in too many instances to make this view plausible. 

The Mode of Inheritance of Friedreich's Ataxia—lIt is generally 
stated that Friedreich’s ataxia is a familial but not a hereditary disease, 
that it is a congenital condition which tends to appear in families, 
usually involving from a few to several members but in many instances 
affecting a single one without evidence of implication of others in the 
same group. This is the view held by Gowers ** and Oppenheim ** 
and by many others who have written on the subject. It leaves totally 
out of consideration, however, those instances, few in number to be 
sure, in which Friedreich’s ataxia has been detected in several genera- 
tions of a family, showing at least a tendency to direct inheritance. 
There have been a few instances in which cases of Friedreich’s ataxia 
have been followed through several generations in one family. These 
are not numerous, but they have been sufficiently frequent to make it 
apparent that heredity is more than a chance or incidental factor in 
Friedreich’s disease. Frey ° was able to follow two family trees through 
several generations and found cases of Friedreich’s ataxia in these 
families scattered over many years. In one family tree which he 
reported, he was able to find Friedreich’s disease in six related families, 
five of whom bore the same name. Hanhart *' collected and reported all 
the known cases of Friedreich’s ataxia in Switzerland, many of which 
he was able to follow back through many years. There were forty-six 
cases in twenty-one families, all of which were traceable to four original 
stocks. This he was able to do by a careful study of genealogic records 
which were made available for him. The relation of these cases, spread 
over twenty-one families, to only four original stocks seems to indicate 
a definite hereditary taint in this series of cases at least. Hanhart con- 
cluded from his studies that Friedreich’s ataxia is therefore a “heredo- 
degeneration.” His most important criterion of the hereditary nature 
of the disease lay in what he termed its homochronicity, that is, the 
same age of appearance of the disease in related persons after a similar 
or almost similar latency. He found this to hold true in 70 per cent of 
his cases, not only for a single family but for all their direct descendants. 
This homochronicity holds also despite the important role played by 
infections and other factors in precipitating the onset of symptoms in 
the disease. 
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Rombold and Riley * recently reported what seemed to be an abortive 
type or forme fruste of Friedreich’s ataxia which involved three gen- 
erations of a family, and which manifested itself almost entirely by 
a pes cavus and reflex disturbances in the lower extremities. Despite 
the unwillingness to look on these as cases of Friedreich’s ataxia, their 
occurrence in a family over three generations places them in the group 
of hereditary familial diseases of the Friedreich’s type. Our cases have 
been followed through two generations. So far as we were able to 
ascertain accurately, the condition was first observed in a maternal 
uncle, and then in the members of the family described. 

rom these observations it is evident that Friedreich’s ataxia is at 
times definitely hereditary and can be followed through several genera- 
tions. ‘The reason that the hereditary aspect is not more apparent prob- 
ably lies in the fact that it is extremely difficult to obtain information 
concerning any but immediate collaterals of a family, and that if it 
were possible to investigate the progenitors of Friedreich’s cases for 
many generations back we should probably be able to find more evidence 
of its hereditary transmission. The assertion that Friedreich’s ataxia is 
a familial disease which at times is hereditary does not state the case 
correctly. It is, rather, a hereditary disease which often seems to 
appear sporadically in families, involving either a single or many mem- 
hers in the group. 

The transmission of the disease is said to be through the mother, 
and there are a few observations which bear this out. In our cases, for 
example, the offspring of the father and his first wife are healthy and 
active citizens. Every one of the offspring of the present mother and 
her first husband is dead, one of them a still birth, and one by suicide. 
The union of this woman with the father has resulted in the procreation 
of ten children, four of whom have outspoken cases of Friedreich’s 
ataxia, and seven have spina bifida occulta. In view of the records of 
the father and the mother, it would seem that the mother was respon- 
sible for the transmission of the tendency to Friedreich’s ataxia, or at 
least was responsible for the weakened state of the germ plasm which 
resulted in the appearance of Friedreich’s disease. Thomas *’ reported 
a case of Friedreich’s disease which occurred in a young woman, an 
only child, whose mother had died. The father married again and had 
seven children by his second wife, none of whom had Friedreich’s 
ataxia. It would seem from this that the stigma was in the first wife, 
but this cannot be definitely stated as a fact in view of the tendency of 
Friedreich’s ataxia to appear in sporadic cases affecting only single 
members in a family. While these observations indicate that the disease 
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may be transmitted through the mother, they are by no means con- 
clusive. 

A good deal of time and thought has been devoted to the question 
of the actual mode of inheritance of Friedreich’s ataxia. Granting that 
it is a hereditary familial disease there are certain points, such as the 
occurrence of the disease in isolated members of a family and its occur- 
rence in atypical forms, which require explaining. Bing *' is said by 
Hanhart to have first suggested that Friedreich’s ataxia was a hereditary 
degeneration. Attempts have been made to prove that the disease is 
transmitted in accordance with mendelian laws—that it follows the laws 
of dominant and recessive characteristics. It has been stated that the 
atypical form of Friedreich’s ataxia acts as a dominant, and the typical 
form as a recessive, characteristic. According to this theory, the dis- 
ease would appear to be a recessive characteristic which appears in cer- 
tain families under certain conditions. Mino ** and also Bergmann 
concluded that it was a recessive characteristic, though the latter stated 


that there is a serious unexplained discrepancy between the proportion 


of affected to normal offspring on this hypothesis. Brain,** too, 
expressed the belief that it is a recessive characteristic. Insufficient 
evidence has been adduced, however, to make this view tenable. It is 


still decidedly hypothetic and must wait for further evidence to become 
law. 
CONCLUSIONS 

1. Cases of Friedreich’s ataxia present in two generations of one 
family are reported. 

2. Spina bifida occulta was found in seven of nine offspring exam- 
ined. It it not commonly found in persons with Friedreich’s ataxia. 
It is an evidence of a tendency to degeneration in the family stock. 

3. Other physical evidence of degeneration has been reported in 
almost every system of organs in the body. 

4+. Friedreich’s ataxia is a hereditary: disease appearing sporadically 
in families, but in a few instances it has been traced as a definite 


hereditary disease through several generations. 
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IV. STUDIES OF ACTION CURRENTS IN STUTTERERS* 
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A number of authors have studied the action currents derived by appli- 
cation of electrodes over the bodies of muscles during voluntary contrac- 
tion; but as far as we are aware, these studies, with one exception, have 
not dealt with a comparison of the action currents on the two sides of the 
body. The exception is the work of Golla.t| By means of “two galva- 
nometers which were constituted by two of the loops in an oscillograph,” 
Golla recorded the action currents in the extensor muscles of each fore- 
arm when a left-handed subject was requested to dorsiflex both hands 
the moment he heard a sound signal. He reported records showing a 
well marked vibration coming from the extensors of the left forearm 
before any observable vibration appeared from the right. He further 
reported that when the subject raised the right hand only, the vibrations 
nevertheless appeared from the left arm before they did from the right; 
but that when the left hand was raised, a response did not follow from 
the right arm, although it was again recorded from the left. 

We have been unable to learn whether or not this rather striking 
evidence of difference between the two hands in respect to the precedence 
of action currents was followed up by Golla; and it does not seem to 
have attracted the attention of other workers. To us, however, it 
appeared suggestive as a solution of one of the most confusing problems 
in the study of stutterers, that of determining the native handedness 
or natural physiologic bent after the person has been exposed to a 
variety of chance and determined factors of motor training. Students of 
the problem of handedness have devised many motor tests to determine 
the side with the greatest natural facility. In the case of young children 
and defective children who have not learned to write, such tests as 
rubbing, throwing, catching and winding string on a ball, and many 

* Submitted for publication, April 10, 1928. 
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others have been devised. With those who know how to write, the hand 
used in this function is all too often regarded as an index of handed- 
ness. In spite of repeated advice to the contrary, it is still common 
practice among teachers to attempt to enforce the use of the right hand 
for writing in all left-handed children. In some children these attempts 
fail and in spite of pressure they use the left hand for writing as well 
as for other trained motor acts. In others, however, the pressure is 
sufficient to make them use the right hand for writing, and not 
infrequently these children, making a complete shift, outwardly at least, 
use the right hand by preference in every situation. Whether or not this 
shift in handedness is accompanied by any change in the physiologic lead 
from the cerebral hemispheres is a question much more complicated. 
Preference for the use of the right hand may, in certain cases, be 
purely an acquisition by training while dominance may remain in the 
right hemisphere. Such cases have led in the past to confusion in 
the literature on aphasias, and since in many hospital records the hand 
used in writing is the sole criterion of handedness, much of the litera- 
ture dealing with the aphasias is open to question. 

A number of writers have noted a relationship between stuttering 
and the enforced use of the right hand in writing in left-handed children. 
Claiborne,” especially, reported some interesting cases of naturally left- 
handed children who developed stuttering when they were forced to 
become right-handed. Nice * cited eight cases of delayed development 
of speech following a reversal of handedness. One of us* noted a 
rather high incidence of disturbance of speech in cases of disability in 
reading, and we have also found, in one person, stuttering associated 
with a striking disability in writing. These considerations focused our 
attention on the relationship of handedness (as an indicator of domi- 
nance ) to stuttering ; but, as outlined heretofore, we soon came to believe 
that the ordinary tests for handedness were of extremely small value, 
while Golla’s observation gave hope of a method whereby certain per- 
tinent information might be gained which would not be so masked by 
training as are the activities commonly appealed to, in tests. 

Our anatomic hypothesis in explanation of stuttering is not so 
clear as that of strephosymbolia, or disability in reading, and its discus- 
sion may well be left for a later paper. In general, however, it is that 
lack of establishment of clearcut unilateral dominance might readily inter- 
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fere with speech. The speech mechanism is an exceedingly complex 
integration of simpler reflex patterns, and this integration probably is 
not only cortical in origin but also entirely resident in the dominant 
hemisphere, under normal conditions. One of us ® showed that striking 
dysintegration can be demonstrated in stuttering. This dysintegration 
appears as a lack of normal synchronism of various parts of the speech 
mechanism, as an antagonism between units of the breathing muscula- 
ture, as tonic and clonic spasm of the muscles concerned, and as other 
such phenomena, and it seems conceivable that such dysintegration might 
result from confusion in dominant control. 

Our present report deals with a study of the neuromuscular action 
currents of voluntary contractions in a group of normal speakers and 
a group of stutterers. In all instances the source of the action currents 
was the same, although our methods of amplifying and recording them 
passed through several experimental stages. The records made with the 
several different arrangements are combined in this report. Palmar 
flexion of all five fingers of both hands was chosen as the voluntary 
motion. The subject was told merely to “close both hands” at a given 
signal. (German silver disks, 27 mm. in diameter, were used as elec- 
trodes. These were covered with canton flannel and kept moistened 
with a saturated solution of sodium chloride in distilled water. Two 
electrodes were used on each forearm. The proximal one of each 
pair was placed a certain distance from the median epicondyle of the 
humerus and the second one of each pair about 4 inches (10.16 cm.) 
peripherally from the first. An attempt was not made to find motor 
points; the electrodes were merely placed over the bodies of the flexor 
muscles without puncturing the skin and were held in place with fairly 
heavy rubber bands so that they would not be pressed much more 
heavily into the skin during the increase of girth of the contracting fore- 
arms. 

All amplification ®° was obtained by means of three element vacuum 
tubes, and three methods of amplification were used: The first was 
the broadcast method, in which the currents derived from the forearm 
were amplified by a two stage transformer-coupled audiofrequency 
amplifier and then superimposed on a carrier wave set up by an oscilla- 
tor tube. The modulated waves sent out by this minature broadcasting 
station were then received in a “pick up” coil of a standard eight-tube 
superheterodyne circuit. The second method was an impedance trans- 


5. Travis, L. E.: Dysintegration of the Breathing Movements During 
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former circuit, which consisted of three tubes coupled as an impedance 
amplifier and two tubes as a transformer-coupled amplifier. An input 
transformer was used in this hook-up. The third method consisted of 
three stages of resistance-coupled amplification and two stages coupled 
as a transformer-amplifier. An input transformer was not used in this. 
The input was impressed through a condenser on the grid of the first 
tube. 

The detailed wiring of these hook-ups need not be given here as 
apparently a fairly wide range of amplifier designs may be used satis 
factorily. 

\s recording devices, we used, first, a two string galvanometer and, 
second, a pair of magnetic phoneloscopes. In the first, the shadows of 
the strings were photographed directly on standard width, superspeed 
moving-picture film; while in the second, beams of light focused on 
the mirrors of the phoneloscopes were reflected on the film. Our pur- 
pose was not to study wave torms or periodicities, but rather to com- 
pare the incidence of precedence in one arm with that in the other and 
to compare the relative amplitude of the action currents of simultaneous 
voluntary motion of the two arms; both methods of recording proved 
adequate for this purpose. .\ considerable number of observations by 
both methods were made in a few normal speakers and a few stutterers ; 
and since, in respect to results, each method proved comparable with the 
other, we combined the observations in our tables, and did not indicate 
the records made with the galvanometer separately from those made 
with the phoneloscopes. When the effect of the action currents coming 
from the right arm was discernible on the record before that from 
the left, we designated this in our tables as a right lead and vice versa. 
In certain instances the incidence seemed simultaneous, and these we 
so described. 

Figures 1, 2 and 3 show, respectively, a right, a left and a simul- 
taneous lead. ‘These are reproductions of photographs of actual film 
records made by the phoneloscope assembly. In all these, the beam of 
light from the right hand was somewhat less sharply focused on the 
film, and hence appears as a wider line. This was done for ease in 
differential recognition of the right and the left arm records. The 
time record was produced by connecting a sixty cycle alternating cur- 
rent through a step down transformer (110/24) and a 2 microfocal 
condenser to a third magnetic phoneloscope. 

None of the persons whose numbers are entered in table 1 had observ- 
able defects of speech of any type, and they showed preterential choice 
for the right hand in carrying out all complex motor functions, including 
writing, and did not give a history of a shift from left to right in child- 
hood. The table shows a striking predominance of right leads. As 


mav be seen from the totals, the right leads for the group were more 
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Fig. 1 \ photographic reproduction of a film record of the action currents 
om the right and the left forearms in a voluntary attempt to contract both simul- 
taneously. The record was made by means of a phoneloscope assembly. The 


ction current coming from the right arm is recorded as preceding that from the 


left. 
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2—.A photographic reproduction of a film recording the action currents 
from the left and the right forearms, the current from the left preceding that 


from the right 
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\ photographic reproduction of a film recording the action currenis 


Fig. 3 
trom the left and the right forearms, the currents being recorded as simultaneous 
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than nine times as frequent as the left leads, and more than eight times 
as frequent as the simultaneous leads. In only one person, no. 7, did 
the left leads exceed the right, and here the left were themselves exceeded 
by simultaneous leads. This person was an excellent player of tennis 
and handball; in both games he was able to use the right and the left 
hands with approximately equal facility. One other person, no. 9, 
showed almost as many leads in the left as in the right forearm. 
Although we suspected masked left-handedness in this case, we were 
unable to determine it definitely. 

The table demonstrates that, in normal speakers who meet the 
ordinary criteria for right-handedness, when both hands are voluntarily 
closed simultaneously, the muscular action currents from the right fore- 
arm precede those from the left in the great majority of trials. 


TaBLe 1.—The Incidence in Right-Handed, Normal Speakers of Right, Left and 
Simultaneous Leads for the Action Currents of Simultaneous 
Voluntary Contractions of Muscles of the Forearms 


Total Number Right Left Simult aneous 
Person Tested of Trials Lead Lead Leads 

6 6 0 0 
4 4 0 0 

4 6 6 0 ( 
8 7 ( ] 
7 ( 0 l 

7 0 
10 6 ) 0 l 
ll, 7 6 0 
12. 7 6 l 
13 7 6 0 
l4 s 0 
lotals 101 82 10 
Per cent of total S1.18 9.81 


All the stutterers whose records are shown in table 2 were to be 


ranked as right handed by the ordinary criteria, although four of them 
(nos. 2, 3, 6 and 13) gave a history of shift from the left hand in 
childhood. Only three, however, showed a greater number of right 
leads than left, nos. 4, 5 and 15, and in two of these the number of 
right leads was exceeded by the number of simultaneous leads. 
Another element of interest was the much higher relative number of 
simultaneous leads than in the normal speakers. 

Table 2 shows that in a group of stutterers, although they were to 
be rated by the usual tests as right-handed, the time of incidence of 
the action currents in the two forearms gave results decisively different 
from those obtained by the same test in the right-handed normal speak- 
ers. In the normal speakers, the ratio of right leads to left was 
approximately as nine is to one; while, in the stutterers, it was approxi- 


mately as one is to three. Again, in the normal speakers, the ratio of 
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right leads to simultaneous was approximately as eight is to one; while 
in the stutterers, it was about as one is to two. 

The contrast between these observations is shown in table 3. 

Results are not yet available on a large enough series of left-handed 
normal speakers to warrant statements concerning their action current 
pattern, although such records as we have seem to indicate that it is quite 
the reverse of that for the right-handed normal speakers. This set of 
controls was not considered requisite, since only one of all the stutterers 


TaBLE 2.—The Incidence in Right-Handed Stutterers of Right, Left and 
Simultaneous Leads for the Action Currents of Simultaneous Voluntary 
Contractions of Muscles of the Forearms 


Total Number Right Left Simultaneous 
Person Tested of Trials Lead Lead Leads 

2 4 2 1 
4 $ ( 5 
5 4 l 0 
6 7 0 7 0 
7 5 0 4 1 
& ) 2 3 0 
l 2 

1( 6 0 l 5 
1 2 0 1 1 
l 21 l 17 3 
] 10 l 4 5 
6 1 1 4 

l 5 2 0 3 
lf 18 l 13 4 
li l 7 v0 
a 122 19 65 38 
Per cent of total... Sree eee 15.58 23.28 31.14 

TABLE 3 Summary Contrasting Stutterers with Normal Speakers in Respect t 


the Incidence of Right, Left and Simultaneous Leads for the Action 


Currents of Simultancous Voluntary Contractions of the Forearms 


Right Left Simultaneous 
Right-Handed Persons Tested Number Lead Lead Leads 
Normal speakers. ‘ napninakeeds 14 81.18% 8.91% 9.91% 
Stutterers 17 15.585; 53.28% 31.14% 


whom we examined showed a sufficiently distinct predilection for the 
use of the left hand to be considered left-handed. 

Definite conclusions cannot be drawn from this material except the 
obvious one that the precedence pattern of the action currents in 
stutterers who use the right hand by preference in trained motor acts 
varies strikingly from that of normal speakers who have the same 
right-handed preference. We may, however, tentatively advance the 
suggestion that in many stutterers the motor facility as determined by 
training is out of harmony with the physiologic leads ; and this envisage- 
ment fits nicely with the clinical observations of the relationship of 


stuttering to enforced shifts of handedness in writing in young children. 


| 
| 
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SUM MARY 

When the currents of muscular action from both forearms are 
recorded during simultaneous voluntary contractions, they may appear 
simultaneously in the two arms, but in by far the greater number of 
trials the action currénts from one arm precede those from the other 
by a short interval. 

In records of right-handed normal speakers, the number of times 
that the action currents precede in the right arm far exceeds the prece- 
dence in the left, and also far exceeds the incidence of the simultaneous 
leads. 

In “right-handed” stutterers, the greatest number of leads is in the 
left arm, and the number of simultaneous leads is much greater than 


in the normal speakers. 


THE PATHOLOGY OF PARESIS AFTER TREATMENT 
WiTH MALARIA * 


ARMANDO FERRARO, M.D. 
Chief Associate in Neuropathology, Psychiatric Institute of the State of New York 


NEW YORK 


It is well established that paresis is favorably influenced by treatment 
with malaria. This influence from the clinical standpoint is so marked 
that in many cases the patient reaches a condition of complete remission 
or social recovery. Clinical and serologic data of the results of this 
special treatment may be found in the series of articles of Kirby and 
Bunker,’ from cases in the Psychiatric Institute, and in, my own papers 
in collaboration with Fong * from those of St. Elizabeth’s Hospital, 
Washington, D. C. In this paper it is my purpose to consider exclusively 
the histologic changes following treatment with malaria. 

While numerous papers have been written on the clinical aspects of 
this new type of treatment, comparatively few authors have paid specia? 
attention to the histologic changes. In this country, only two papers have 
been published, one by Lewis, Hubbard and Dyar* dealing with four 
cases, and one by Freeman * dealing with fifteen. Abroad, Straussler 
and Koskinas ° were among the first to report on the histology of a case 
in which the patient was treated with malaria. The papers of Kirsch- 
baum,® Bielschowsky,’ Gerstmann and Seyforth,® a second report of 

Submitted for publication, Oct. 26, 1927. 
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Straussler and Koskinas,” and finally the papers of Gurewitsch,’® Naka- 


1 


mura,’ Bouman '* and the very recent one of von Lehoczky ** followed. 

Straussler and Koskinas described a regression of the pathologic 
process and a stationary appearance of the lesions comparable to the 
picture of stationary paresis as described by Alzheimer, Jakob, Kraepelin 
and others. They also found that the inflammatory exudate undergoes a 
qualitative change, as it is made up almost entirely of lymphocytes, the 
plasma cells being found only occasionally. In the early stages, when 
death occurred during the acute period of treatment with malaria, these 
authors found an increase of the inflammatory exudate and a spreading 
into the tissues surrounding the blood vessels. Their interpretation of 
their observation that, through treatment with malaria, the nonspecific 
and malignant form of the paretic reaction undergoes a change into a 
more benign form is important. Straussler and Koskinas considered that 
the few miliary gummas encountered in patients treated with malaria 
support their view that the pathologic process has a tendency to change 
into a more benign form with a tendency toward the formation of the 
specific granulomatous lesions. 

In the report of his observations on twenty-two brains of paretic 
patients treated with malaria, Kirschbaum pointed out that only two of 
the patients showed the presence of miliary gummas. Ile objected there 
fore to the conception of a transformation of the nonspecific process of 
paresis into a specific and more benign one. According to his view, the 
malaria acts by a simple reduction and moderation of the inflammatory 
exudate. Kirschbaum was unable to find differences in the histologic 
picture between cases in which the patients were treated once with 
malaria and those in which they were treated twice. 

J. Nakamura also found a tendency in his cases, at least a local one, 
toward a transformation of the paretic formula of the pathologic process. 
He reported a predominance of the lymphoid exudate over the plasma 
cells and spoke of a slight healing of the process. This author men- 
tioned also that this may not be uniformly diffused, that the healing may 
occur in only a few regions of the brain. He also believes that, besides 


the pathologic process of paresis, one must bear in mind that, as Kirsch- 


9. Straussler and Koskinas: Weitern Untersuchungen uber den Einfluss der 
Malariabehandlung der  progressiven Paralyse auf den histopathologischen 
Prozess, Ztschr. f. d. ges. Neurol. u. Psychiat. 97:176, 1925 

10. Gurewitsch, M.: Zur pathologischen Anatomie der malariabehandelten 
Paralyse, Ztschr. f. d. ges. Neurol. u. Psychiat. 105:314, 1926. 
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Paralytiker und Luetiker, Arb. a. d. neurol. Inst. a. d. Wien. Univ. 28:197, 1926. 

12. Bouman: Beitrage zur Histopathologie der Dementia paralytica, Ztschr. f 
d. ges. Neurol. u. Psychiat. 101:68, 1926. 

13. Von Lehoezky, T.: Beitrage zu einigen anatomischen Problemen der pro 
gressive Paralyse, Arch. f. Psychiat. 80:435, 1927. 
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baum had already pointed out, the picture may be complicated by changes 
arising from malaria in the central nervous system. 

Gurewitsch described, in the majority of his cases, an aggravation of 
the process at the beginning of the treatment, closely resembling the 
observations of Jakob in the Anfallsparalyse (imiliary gummas). Fol- 
lowing this period the pathologic process closely resembles the stationary 
form of paresis. During the transitory stages between the aggravated 
period and resolution, the inflammatory exudate diminishes, the plasma 
cells degenerate and the “Abbauprodukte” increase considerably. Vas- 
cular changes appear which are more characteristic of cerebral syphilis. 
Gurewitsch found, in three cases presenting catatonic features and hallu- 
cinations, a predominance of the paretic process in the basal ganglia and 
in the temporal region of the cortex. 

Lehocezky agreed with Spielmeyer,'* Bielschowsky and Forster in 
denying an exacerbation of the process as well as the existence of a 
‘healing inflammation” ( Heilentztindung), as he found exudate of both 
the acute and the chronic type in his cases in which the patients were 
treated with malaria. He is not able, therefore, to support the statement 
of Straussler, Koskinas and Gerstmann as to the transformation of the 
nonspecific pathologic process into a specific syphilitic one. He empha- 
sized the degenerated state of the infiltrative cells and suggested the 
possibility that the fever may be the cause of the gradual disintegration 
of the exudate. He did not corroborate the observations of Straussler 
and Koskinas that in cases with good remissions the parenchymatous 
changes appear very slight, and he believes that the ectodermal damages 
are not influenced by the treatment with malaria. 

Freeman, who has studied the four cases previously reported by 
Lewis, Hubbard and Dyar, in addition to eleven other cases, reported that 
during the early stages of the treatment with malaria the usual paretic 
process appears to be exaggerated. Blood vessels stand out with great 
prominence both because of their size and because of the large collars 
of infiltrating cells. On closer examination he found a striking tendency 
toward organization of the perivascular exudate. The cells, instead of 
lying free in the loose meshes of the adventitia, are bound together by a 
delicate pink-stained material of fibrillar nature. Many of the nuclei 
are elongated ; instead of the usual plasma cells, lymphocytes predomi- 
nate, and are associated with fibroblasts and phagocytic glia cells. After 
the preliminary organization of the perivascular exudate there is pro- 
gressive reduction in its volume with gradual disappearance of the 
cellular elements. A certain amount of fibrous tissue remains about the 


vessel wall even in the late stages. 


14. Spielmeyer, W.: Ueber die pathologische Anatomie der 


progressive 
Paralyse, Schweiz. med. Wehnschr. 55:313, 1925. 
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In three successfully inoculated cases Freeman found that the cortex 
was practically normal in depth and that the various laminae could be 
recognized with considerable facility. ‘The material at hand is too 
scanty” says Freeman, “to enable one to say whether or not there is an 
actual increase in the depth of the cortex following malaria therapy. 

The alternative possibility of increase in depth of the cortex 
after abolition of the injuring process must be considered, however, for 
even in the large amount of material of Straussler and Koskinas the 
cortex was noted at being normal in thickness.”” Freeman believed in 
a reconstruction of the cortical lamination. 

Tretiakoff ** described a special accumulation of malaria pigment in 
the blood vessels, granular layer and Purkinje layer of the cerebellum. 
This pigment which shows the histochemical reaction of the malarial 
pseudomelanin has also been found inside some of the Purkinje cells. 
This pigment shows a negative iron reaction, is not soluble in fat solvents 
but is soluble in sodium hydroxide and in a 10 per cent solution of 
alcohol. 

The search for spirochetes following treatment with malaria has been 
reported as negative by some investigators (Bielschowsky, Gerstmann, 
Straussler and Koskinas, and Freeman).  Forster,'® however, found 
spirochetes in two of three cases after treatment with malaria; in one, a 
stationary case, four months after the treatment, and in the other, a 
case of partial remission, seven months after the treatment. 

In this country, besides the papers mentioned, Ilassin and Bassoe,"' 
and Solomon and Taft '* have studied the pathologic changes in cases of 
paresis in which the patients were treated with tryparsamide and 
arsphenamine (intravenously and instraspinally ). They reported as fol- 
lows: “The plasma cells are few and infrequent in most of the treated 
patients, especially in comparison with the untreated ones. The lympho- 
cytic perivascular infiltration is also much less. This is not as striking, 
however, as the apparent reduction of plasma cells.” The latter authors 
believe that the plasma cells are an indication of a chronic irritation, and 
it seems probable that the reduction of this element during the course of 


treatment is similar to that which occurs in the treatment of an indolent 


15. Tretiakoff, C.: Ueber eine eigenttiimliche Veranderung der Zerebellarrinde 
bei progressiver Paralyse mit Malariaimpfbehandlung, Arb. a. d. neurol. Inst. a. d 
Wien. Univ. 29:1, 1927 

16. Forster, E.: Spirochatenbefunde bei mit Malaria behandelten Paralytikern, 
Miinchen med. Wehnschr. 72:2197, 1925. 

17. Hassin, G. B., and Bassoe, P.: General Paralysis treated with Tryparsamide, 
Arch. Neurol. & Psychiat. 16:37 (July) 1926. 
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ulcer in which, during the course of improvement, the more chronic type 
of reaction is replaced by a more acute and active reaction. 

In order to detect the influence of treatment with malaria on the 
pathologic process of paresis the problem must be studied from dif- 
ferent angles. The questions to be answered are: 1. What changes is 
malaria apt to produce in the central nervous system? 2. If the changes 
in the pathologic picture are not correlated with those of malaria alone, 
is there any evidence of transformation of the paretic process into a plain 
syphilitic one as claimed by some authors? Are there, for example, signs 
of specific reaction of the nerve tissue in the sense of Jakob, as shown by 
specific granuloma tissue? 3. If no transition toward cerebral syphilis is 
found, what is the pathologic formula in patients treated with malaria 
and how is the process influenced by this new type of treatment? 4. Is 
there any parallelism between the intensity of the lesions, the intensity 
of the malarial infection and the clinical outcome ? 

These questions I will answer in the last part of this paper. For a 
better understanding of the pathologic conditions I will summarize the 
effects of malaria in a normal brain as well as Jakob’s view concerning 
the pathologic conception of paresis. 


CHANGES IN NERVE TISSUE DUE TO MALARIA 

The first comprehensive studies on the changes occurring in the nerve 
tissues in malaria were made by Italian workers. In 1881, Marchiafava 
described hyperemia of the meninges, the presence of large amounts of 
malarial pigment and the presence of capillary hemorrhages. Bignami 
reported the presence of chromatolysis, especially in the large nerve cells, 
accompanied by a more or less advanced degenerative process. Bignami 
thought that the accumulation of red blood cells, invaded by the parasites, 
could act mechanically as a compressing factor (transitory ischemia). 

Cerletti,'’ who made a careful and detailed study of the pathologic 
changes of pernicious malaria in the nervous system, described, as a 
result of the infection, the presence of a large number of parasites in 
the blood vessels. The vessels are increased in number and surrounded 
by cellular elements loaded with waste products, while the cells of their 
walls show a tendency to swell. The nerve parenchyma participates in 
the process by acute degenerative changes in the nerve cells and even 
severe changes of the Nissl type. Small hemorrhages are encountered as 
well as swelling of the nerve fibers. The neuroglia cells show both 
progressive and regressive changes although the regressive ones pre- 
dominate. 


19. Cerletti, U.: Die histopathologischen Veranderungen der Hirnrinde bei 
Malaria perniciosa, in Nissl: Histologische und Histopathologische Arbeiten, 1910, 
vol. 4, p. 169. 


| 
| \ 
| 
| 
| 


74 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


Lafora *" has paid especial attention to the changes occurring in the 
neuroglia and has described hypertrophy of the prolongations and degen- 
eration of the cell body. Margulis *! has also described a neuroglial 
reaction of the hyperplastic type besides small areas of perivascular 
necrosis. 

Durck ** has made a most accurate study of the neuroglial reaction. 
This is generally shown by proliferating glia cells which are a constant 
observation in the pernicious form of malaria. In the earlier stages, the 
neuroglia cells are seen to-proliferate along the membrana limitans as if 
reacting in defense of the nerve tissue against the invading infection 
The glia celis are soon loaded with waste products and small areas like 
small foci of softening appear. The softening is supposed to be a result 
of the toxic action of the plasmodium. The glial reaction may, however, 
he independent of the areas of softening, and a production of elia 
nodules, characteristic of pernicious malaria, occurs. As a rule, the glia 
nodules are present in the white substance and originate around a capil 
lary filled generally with malarial blood cells Phe neurogha cells, which 
at the beginning are rather round, later become elongated and assum 
a radiate structure forming the so-called “roset” and “daisy” formations 
known also as Durck’s granuloma. According to Durck, no mesodermic 
elements participate in the formation of the glia nodule. This is denied 
by Oesterlin who believes that mesodermic elements do participate 

Besides the typical nodule deseribed by Durek, Ocsterlin has 
described others formed by an irregular accumulation of glia cells 
collected in a bushlike formation without a definite center and similar in 
structure to those described by Spielmever in typhus. 

\lexeieff also found this second type of glia nodule, besides the 
tvpical one described by Durek, in both pernicious and benign tertian 
malaria. VPerwuschin 7! and more recently Reitano *° have been able to 
corroborate the observations of Durck. Reitano has also. re ported 


symmetrical bilateral areas of softening in the corpus striatum. 
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JAKOB'S CONCEPTION OF PARESIS 


Jakob *° has lately pointed out that from a pathologic point of view 
paresis may be a malignant form of syphilis. According to him, in 
paresis the tissues fail to react with sufficient strength against the specific 
organism and thus fail to produce a specific reaction tissue (typical 
gumima or a characteristic granuloma). The miliary gummas emphasized 
in the paretic brain by Straussler, Schob,** d’Hollander, Elekes, 
Mihalescu and others, are considered by Jakob to be a specific and suc- 
cessful reaction of the tissue against the spirochetes or its toxins; this 
reaction fails to appear when the infection is of a severe type or when 
the organism evinces a weak reaction. In these cases the process 
becomes a malignant one and is represented by the diffuse unspecific 
inflammatory condition of paresis. Jakob found the miliary gummas to 
he more frequent in cases of “.\nfallsparalvse.” Tle stated, however, 
that in a large percentage of paretic cases, miliary gummas may be 
observed ; this proves a tendency of the organism toward a successful 
reaction. 

Spielmever,* recalling the fact that Nissl was unable, with few 
exceptions, to find miliary gummas in paretic brains, objected to the 
figures of Jakob who reported the presence of gummatous blood vessel 
changes in 50 per cent of the cases and true miliary gummas in 20 per 
cent of the cases. Spielmeyer considered these figures exceedingly high. 
\ccording to Jakob, endarteritis seems to play an important role in the 
development of the miliary gumma. Krause, on the other hand, believes 


that periarteritis is more important. 


MATERIAI 

The material which has been studied at the Psychiatric Institute and 
reported here includes twenty-nine brains from patients treated with 
malaria who died at various intervals after the inoculation with malaria. 
The time of death varied from five days to twenty-six months after the 
inoculation. The accompanying table gives data concerning the time 
of inoculation, the number of paroxysms, the time that elapsed between 


inoculation and death, and the clinical changes following the treatment.?% 


26. Jakob, A Ueber Entzundungsherde und miliare Gummen in Grosshirn bet 


Paralyse, Ztschr. f. d. ges. Neurol. u. Psychiat. 52:7, 1919 


27. Schob: Ueber miliare Nekrosen und Abscesse in der Hirnrinde eines Para- 
lytiken, Ztschr. f. d. ges. Neurol. u. Psychiat. 95:588, 1925. 


28. Spielmeyer, W.: Paralysenf6rschung zur Loésung klinischer und grund- 
satzlicher Fragen, Ztschr. f. d. ges. Neurol. u. Psychiat. 97:287, 1925. 
29. I wish to express indebtedness to the various New York State hospitals and 


the Verdun Hospital (Montreal) for their cooperation in collecting material and 
sending it to me for study. The number of specimens received from each institu- 


tion is shown in the table 
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A brief summary of the clinical and pathologic observations in each 
case will present the material on which my conclusions are based.*° 


REPORT OF CASES 


Case 1—A. H., a man, aged 38, presented a simple dementing type of paresis. 
Treatment was administered with malaria two years after the onset. Death 
occurred five days after the inoculation, the temperature being 107.6 F. The brain 
showed signs of atrophy; the pia mater of the convexity was moderately thickened ; 
the blood vessels were fairly engorged. 

Histologically, the pia showed a typical paretic exudate, but this was not 
exceedingly important.. The blood vessels were engorged and the smaller ones 
showed signs of endarteritis: swelling of the endothelial cells, but rare hyperplasia, 
mitotic figures being extremely rare. There was a diffuse amount of pigment and 
an increased number of chromatophores. 

The cortex showed evident narrowing in the frontal and prefrontal areas. The 
\mmon’s horn was markedly involved. The nerve cells showed both acute changes 
and diffuse shrinkage. A slight reduction in the number of cells was detectable 
throughout the different laminae. Neither gummas nor special granuloma nodules 
were seen. The increase in the number of blood vessels was striking. The neurog- 
lial and microglial reaction was remarkable. Figure 1 shows marked gliosis of 
the frontal lobe and occasional clasmatodendrosis. Large amounts of malaria 
pigment were present, but there were no malaria granulomas. 


Case 2.—F. D., a man, aged 42, showed at the onset irritability and excitement 
which were followed by a dementing course. The physical and serologic changes 
were typical. Malarial inoculation was done about a year and a half after the 
onset. Death occurred eight days later. 

Histologically, the pia was thick and contained a diffuse exudate. The blood 
vessels did not show appreciable signs of chronic endarteritis, although the endo- 
thelium was swollen and the adventitia slightly thickened. Neither gummas nor 
granuloma tissue was found. The cortex was narrowed. There was a peri- 
vascular exudate and an increased number of blood vessels (fig. 2). The nerve 
cells showed diffuse changes of the type of acute swelling, although a few showed 
also signs of shrinkage. The neuroglial reaction was marked and numerous 
gemastete cells and rod cells were seen. The microglia cells were enlarged, with 
thick and tortuous prolongations. The perivascular infiltrate was marked (fig. 2), 
but there was no suggestion of an unusual amount. There was considerable malarial 
pigment, but no parasites were found. The small cortical blood vessels showed 
a slightly swollen endothelium. In the frontal region the white substance which 
presented a peculiar aspect is represented by figure 3. This cribroid appearance is 

30. I have taken sections from every brain in the following order: frontal 
region, prefrontal, precentral, postcentral, temporal, parietal (gyrus  supra- 
marginalis), occipital (occipital pole), basal ganglia, mesencephalon, brain stem, 
cerebellum and dentate nucleus; sections have also been taken from the spinal cord 
when present The tissue has been prepared for the usual routine staining 
procedures and for the special ones as required. The methods used in this study 
are: hematoxylin and eosin, toluidine blue, Sheldon-Dyar (Azur A and erythro- 
sin) Cajal gold sublimate, Mallory, van Gieson, Spielmeyer for myelin sheaths, 
Bielschowsky for nerve fibers, del Rio-Hortega for microglia and oligodendroglia, 
Herxheimer and oil-soluble red for the fat products, and Weigert’s elastic stain. 
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formed by holes as well as by accumulated whitish refractile material which stains 
here and there in a metachromatic way. 


Case 3.—A. T., a man, presented a picture of deteriorated paresis ; 


no adequate 
history was availabk 


Fifteen months aiter admission he received thirty-three 
injections of tryparsamide and an equal number of intramuscular injections of 
salicylate of mercury. Six months later he was inoculated with malaria and died 
in collapse six days later. The brain was of average size. The pia of the con- 
vexity was thickened, gray, tough and boggy; it was also a little thickened over 


Fig. 1 (case 1) Neuroglial reaction it 


the tre ntal lobe. ( lasmat wlendrosis 
of some of the cells; Cajal gold sublimate method 


the base. Cortical atrophy was moderate but greatest in the frontal and upper 
central regions. The blood vessels were slightly injected and the ventricular cavities 
dilated. 

Histologically, the pia showed a moderate amount 
diffuse ; in many places it was practically absent. The 
by a few lymphocytes and a few plasma cells, 


sized and smaller vessels. The small blood 


of exudate which was not 
infiltrate, which was formed 
surrounded some of the medium 


vessels showed endarteritic changes 
due to hypertrophy and hyperplasia of the endothelium. 


There was a slight 
amount of malarial pigment around the blood vessels; 


this was greater in the pia 


a 
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where numerous chromatophores were seen. No appreciable neuroglial nor microg- 
lial reaction was seen. Fat changes were of very moderate intensity. There were 
no gummas, no thickening of the blood vessel walls and no specific malarial 
granulomas. The paretic process was extremely mild and in some places would 
be difficult of diagnosis. 

Case 4—A. B., a woman, aged 49, presented an agitated and depressed type of 
paresis, with the typical serologic picture. The patient was inoculated with malaria 
about nine months after the onset and died ten days after the inoculation. The 


brain was of medium size; the fissures were slightly widened. The pia was thick 


lig. 2 (case 2).—Disturbed lamination of the cortex, perivascular infiltration 


and protoplasmic neuroglial reaction; toluidine blue stain. 


over the convexity. The surface blood vessels were not engorged. There were 
no focal lesions. There were fine granulations of the third ventricle. 
Histologically, the meninges showed a moderate amount of exudate which 
contained few plasma cells, and was scanty in both the meninges and the cortex. 
The lamination was slightly disturbed and only occasional areas were seen showing 
an apparent diminution of nerve cells. The nerve cells did not show appreciable 
diffuse changes. The neuroglial reaction was mild, and few microglia cells were 
seen in a stage of reaction. No specific lesions due to the malaria were encoun- 


tered nor were specific lesions of the syphilitic tertiary type seen. 
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As a whole, the paretic process was very moderate, and this may account for 
the mildness of the clinical picture. Figure 4 shows a section of the prefrontal 
area; it may be seen how, except for a certain reduction in the number of cells, 
the picture is far from the classic one of paresis. 

Case 5.—A. G., a man, aged 34, presented an expansive and hyperactive type 
of paresis with typical serologic changes. He was inoculated with malaria about 
a year after the onset. A few days later, he had a series of convulsive seizures, 
and he died twelve days after the inoculation. The pia, especially at the top of the 
convexity, was decidedly thickened and was nearly opaque over the fissure. At the 


Fig. 3 (case 3).—Cribroid aspect of the cortex. Numerous holes are seen, 
many of which contain a white refractile material; hematoxylin-eosin stain. 


base the walls of the blood vessels were slightly thickened. The third and fourth 
ventricles showed coarse granulations. There was slight atrophy of the frontal 
and central areas. 

Histologically, the pia was thick and showed typical signs of chronic lepto- 
meningitis. The blood vessels were surrounded by a marked exudate in which both 
lymphocytes and plasma cells were seen. Malaria pigment was scattered through 
the pia meshes and in the vascular sheaths. The cortex was narrowed and the 
lamination badly disturbed. The blood vessels were numerous, engorged and sur 
rounded by a typical paretic exudate (fig. 5). The neuroglial reaction was marked 
everywhere, especially in the lamina molecularis. Numerous rod cells and hyper- 
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trophic astrocytes were seen. The nerve cells appeared diffusely degenerated, 
shrinkage of the cell being the most common type of lesion. The paretic process, 
which was rather marked in the anterior portion, was not evenly diffused as the 
central regions and the temporal and occipital areas showed little signs of the 
process. Figure 6 shows a well preserved lamination in the left first temporal 
convolution. It may be noted, however, that there are definite acellular areas 


Fig. 4 (case 4).—Mildness of the process in the prefrontal area. The meninges 
are thick, but slightly infiltrated. There is no perivascular infiltration of the cor- 
tex. A diminution of the nerve cells is, however, detectable; toluidine blue stain. 


where the disappearance of cells is marked. No trace of perivascular collars was 
detected although the pia showed an evident exudate. The basal ganglia showed 
definite neuroglial reaction, although the perivascular changes were of moderate 
degree. In the frontal convolutions, two typical collections of lymphocytes, plasma 
cells and epithelioid cells gave the impression of the small gummas described by 
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Jakob, although no giant cells were found (fig. 7). This appears to be a granuloma 
not yet fully developed into a specific gumma. These collections were few in 
number, and none of them showed typical giant cells. 

The malaria changes were shown by a large amount of malaria pigment scat 
tered in the cortex, especially around the blood vessels; some of these showed 
definite swelling of the endothelium. No glial nodules, either of the Dirck type 


or of the type described by Oesterlin, were secn 


Fig. 5 (case 5) Disturbed lamination and considerable perivascular infiltra- 


tion; formation of new blood vessels; toluidine blue preparation, 


\ special teature of the white substance was the presence of numerous refractil 
globoid bedies which stained metachromatically with the basic stains 

Case 6.—H. R., a woman, aged 55, presented a picture of the irritable, confused 
and deteriorating type of paresis, with typical physical and serologic changes 
Malarial inoculation was made about two years after the onset The patient died 
fourteen days later 


The brain was of fair size. The pia of the upper convexity was considerably 


thickened. Frontal and parietal atrophy was obvious. The ventricular cavities’ 


were enlarged and showed definite ependymal granulation 
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Histologically, the pia was thickened and disclosed a marked amount of exudate 
containing both lymphocytes and plasma cells. The lamination of the cortex was 
disturbed, especially in the prefrontal region. The nerve cells, which were dimin 
ished in number, showed diffuse acute and chronic changes (shrinkage). The 
neuroglial and microglial reactions were pronounced both in the cortex and in the 
white substance. The mesencephalon showed moderate signs of the paretic process. 
The blood vessels were evidently increased, especially in the middle and inner 
layers of the cortex. The small blood vessels of the cortex (external layer) 


showed diffuse signs of endarteritis. The walls of the blood vessels contained a 


> 


Fig. 7 (case 5).—Two miliary gummas in the first frontal convolution; no giant 
cells are to be detected; Sheldon Dyar stain. 


large amount of malarial pigment which was also to be seen in the meninges. No 
specific malaria granulomas were encountered. The amount of inflammatory 
exudate to be free and surrounding the blood vessels appeared normal for a cas« 


of paresis and did not give the impression of an increase. 

CasE 7.—R. S., a man, aged 39, presented a picture of a case of the disturbed 
type, which was ushered in by an apoplectic stroke. The physical and serologic 
changes were characteristic of paresis. Malarial inoculation was made about 
fifteen months after the onset; the patient died in convulsions twenty-three days 
later. 
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The brain was large. The pia of the convexity was dusky gray with intensifica- 
tion of this color in the fissures. The larger blood vessels over the convexity and 
base were filled with blood. There were no focal lesions. There was no appre- 
ciable atrophy though the prefrontal convolutions were narrow enough to suggest 
it. The ventricles were dilated and the ependyma was granular. 

Histologically, the lesions of paresis appeared to be of a moderate degree. 
Although the pathologic diagnosis was clear, the amount of inflammatory change 
as well as the parenchymatous lesions was mild in intensity. The exudate seen free 
in the pia or around the blood vessels of the meninges consisted of few lymphocytes 
and a few plasma cells. The plasma cells, however, were well recognizable and in 
some areas even seemed to dominate the exudate. The blood vessels contained a 


large amount of pigment, and occasionally a few malarial parasites were seen in 


their content. The malarial pigment was also seen free in the nerve parenchyma 
in the immediate vicinity of the blood vessels. The lamination of the cortex was 
slightly disturbed, especially in the middle layers where an appreciable increase of 
the blood vessels was detectable. The nerve cells showed moderate changes of the 
acute type. The neuroglial reaction also was moderate. No granuloma or miliary 
gumma Was seen. 

Case 8.—C. T., a man, aged 41, presented a picture of the deteriorating type of 
paresis, with typical physical and serologic changes. Following a spontaneous 
remission he had an attack of acute excitement for four months. He was inoculated 
with malaria a few months after the onset and died twenty-four days thereafter. 

The brain was of medium size; the pia of the convexity was not much thickened. 
Frontal and temporal atrophy seemed to be present. 

Histologically, the case was typical of paresis but showed a moderate degree 
if exudate in both pia and cortex. The exudate free in the pia mater was formed 
by lymphocytes and plasma cells the latter of which were numerous. Nowhere 
was there any appreciable increase of the perivascular exudate and the exudate was 
of a mild degree as is usually seen in mild cases of paresis. The blood vessels of 
the meninges did not show any signs of endarteritis but contained a large amount 
of pigment. A slight degree of endarteritis was seen in the small blood vessels of 
the cortex. The perivascular infiltration was of a moderate degree, and its mildness 
was striking, especially under low magnification. The lamination of the cortex 
was evidently affected in the prefrontal and frontal areas, and the nerve cells 
showed diffuse degenerative changes of the acute type. The neuroglial reaction 
was marked all over the frontal and parietal region and was far more impressive 
than the perivascular infiltration. The Cajal gold sublimate method showed a 
marked fibroglial reaction which contrasted with the mildness of the perivascular 
infiltration. The microglial reaction was also marked. The basal ganglia were 
slightly affected by the inflammatory changes, although the neuroglial reaction 
was pronounced in the thalamus and hypothalamic region. No specific malaria 
granulomas or gummas were found. The prefrontal area showed a peculiar aspect 
(fig. 8) due to the accumulation of whitish material which had a tendency to form 
in small grapelike masses (Buscaino). 

Case 9.—S. K., a woman, aged 46, presented a picture of the confused and 
deteriorating type, with characteristic paretic physical and serologic symptoms. 
Malarial inoculation was made a little over one year after the onset; she died 
four weeks later, following a series of convulsions. 

The brain was of normal size and covered by a congested dura which disclosed 
a recent reddish pachymeningitic membrane. The pia was not much, if at all, 
thickened. The brain was soft and the ventricles were dilated. -Granulations of 
the fourth ventricle were evident. The convolutions were narrow. 
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Histologically, the lesions were of typical paretic type over the prefrontal and 
frontal regions. The pia at this level showed a marked exudate, while the cortex 
showed a rather moderate amount of inflammatory change. In the precentral, 
temporal and occipital region the intensity of the process was far less pronounced. 
The blood vessels over the convexity, but especially over the frontal region, 
appeared engorged with red cells. No malarial parasites were detected. Malarial 
pigment was scattered all through the meninges and the cortex but was moderate 
in amount as compared with the previous cases. The protoplasmic and_ fibrous 
neuroglial reaction was marked. The microglial reaction was evident, especially 
over the frontal and prefrontal region 


Fig. 8 (case 8) Accumulation of whitish material in the cortex both free and 
surrounding the nerve cells; tendency to form grapelike masses; hematoxylin 


eosin stain 


The nerve cells showed diffuse swelling of the bodies and frequently acute 
changes of a more severe type. Only a few showed shrinkage and deep staining 
properties. The small blood vessels showed swelling of the endothelium. No 
specific malarial lesions were encountered nor was there a tendency toward gumma 
formation. 

Case 10.—W. B., a man, aged 47, presented a picture of the hyperactive, expan 
sive and deteriorating type, with fairly typical physical and serologic changes. 


About a year after the onset he was inoculated with malaria and had ten rises of 
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temperature above 103 F. He died twenty-six days after inoculation, and at the 
autopsy a ruptured malarial spleen was found. 

The pia mater of the convexity was somewhat thick and fairly tough. Atrophy 
of the convolutions, especially of those of the front half and those of the left 
temporal lobe, was evident. The ventricles were dilated and the ependyma of the 
third and fourth ventricles was slightly roughened. 

Histologically, the pia showed a moderate amount of exudate which was more 
pronounced in the fissures. Only a few Mastzellen were seen, while numerous 


chromatophores were encountered, especially in areas in which the pigment was 
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Fig. 9 (case 19).—Shrinkage of the nerve cells which appear deeply stained; 


diminution of the number of nerve cells exists, and acellular areas are present; 


there is practically no perivascular exudate; toluidine blue stain. 


more pronounced. The blood vessels, especially those of medium size, contained a 
large amount of this pigment. The lamination of the cortex, especially of the 
frontal and prefrontal areas, was disturbed. There was evident diminution of 
the number of nerve cells, and numerous acellular areas were present. The 


majority of the nerve cells showed lesions of the chronic type, being diffusely 
shrunken and deeply stained (fig. 9). The neuroglial reaction was evident. 


Enlarged microglia cells were less numerous than had been expected. The exudate 
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in the cortex was scanty and in striking contrast with the definite inflammatory 
change in the meninges. An important feature was the presence of endarteritis of 
the small blood vessels of the cortex. There were no traces of specific granulomas 
due to malaria or of tertiary syphilitic reaction of the nervous parenchyma. 

Case 11.—H. J., a man, aged 41, presented a picture of the excited and expan- 
sive type of paresis with typical physical and serologic changes. Following malarial 
inoculation he had eleven paroxysms of fever above 103.5 F. and showed consider- 
able mental improvement, but he died about six weeks later. 

The brain was of normal size and was covered by a thickened pia. The sulci 
were widened, the ventricles were dilated and the ependyma was slightly granular. 

Histologically, the paretic process was mild. The meningeal exudate was scanty 
yet evident. The blood vessels did not show appreciable signs of endarteritis or 
acute swelling of the endothelium. The adventitia was rather thick. The cortex 
was narrowed over the frontal and parietal region, and to a less degree in the 
temporal region. The lamination was disturbed, not on account of the inflammatory 
changes which were scanty, but on account of the parenchymatous changes 
Numerous degenerated cells were seen and several acellular areas were encountered. 
The formation of new blood vessels was still remarkable, but there were no appre 
ciable endarteritic changes. The neuroglial reaction was pronounced, especially 
over the precentral area. There was no marked involvement of the basal ganglia. 
There was slight inflammatory change in the mesencephalon. No specific malaria 
lesions or tertiary syphilitic manifestations were seen. 

Case 12.—P. G., a man, aged 37, presented an expansive type of paresis, which 
was followed by a period of restless confusion. The physical and serologic obser- 
vations were characteristic. About a year and a half after the onset he was 
inoculated with malaria and had eight paroxysms. He improved considerably and 
then developed bed sores, became septic and died. 

The brain was of normal size. The meninges were slightly thickened. The 
cortex was slightly atrophied. The blood vessels of the base showed atheromatous 
changes, while the smaller ones of the convexity appeared increased in number. 
The ventricles were slightly dilated. 

Histologically, the pia was slightly thickened and slightly cellular. Many of the 
cells were of the fixed type, mainly endothelial cells. There were few lymphocytes 
and only occasional plasma cells. A large amount of pigment was seen within the 
blood vessels and surrounding them. For the most part this was embedded in 
wandering cells. The width of the cortex was fairly normal although a certain 
amount of shrinkage was present, especially in the middle layers. The lamination 
was not appreciably disturbed. There were areas of rarefaction as well as a 
general reduction of nerve cells, but grossly the appearance was well preserved. 
Figure 10 shows the condition of the lamination in the first frontal convolution 
It may be seen that there is no free and no perivascular exudate. There were 
scattered cells surrounding the blood vessels (mostly lymphocytes) but nothing 
comparable to the paretic process. The nerve cells appeared slightly deep-staining 
and possessed an increased amount of yellow pigment. The small blood vessels 
showed, here and there, signs of true endarteritis. The neuroglial cells showed no 
marked sign of reaction. Many, though not numerous, fibrous glia cells were 
scattered throughout the cortex and the white substance. The rod cells were not 
numerous and some, especially in the outer layer, showed definite signs of reaction. 
No specific malarial granulomas or parasites were detected. 

The paretic process was practically absent in the region of the basal ganglia. In 
the mesencephalon no appreciable trace of inflammatory reaction was seen. 
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Case 13.—A. L., a man, aged 41, presented a picture of the simple dementing 
type with characteristic physical and serologic changes. About a year after the 
onset he was inoculated with malaria; he developed severe diarrhea and died six 
weeks after the inoculation. 
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of the cortex; absence of 


Fig. 10 (case 12).—Comparatively good lamination 


perivascular exudate; toluidine blue stain. 


The brain was of normal size The meninges were thickened. There was 
moderate congestion and increase of the meningeal blood vessels. The convolu- 
tions were atrophic in the frontal regions. The ventricles were dilated and showed 


some faint granulations. 
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Histologically, the pia appeared thickened and contained old fibrous tissue mixed 
with young connective cells. Disseminated endothelial elements were also seen, 


lree exudate was present in moderate amount although quite constantly along the 


fissures. The blood vessels were surrounded by a moderate amount of exudate 
formed of lymphocytes and a few plasma cells. Some Mastzellen and = mor 
numerous chromatophores were present 

The cortex was reduced in thickness, especially over the frontal region Phe 
lamination was disturbed and new blood vessels were seen The occipital and 


temporal areas appeared much better preserved. No free exudate was seen in the 


cortex, but perivascular infiltration was present, in places of mild, in others of 


more pronounced intensity The inflammatory cells were lymphocytes and plasma 
cells Phe neuroglial reaction, especially of the fibrous glia, was marked and a 
certam amount of reaction was found also in the putamen and in the thalamus 


The inflammatory changes were practically absent, however, in the basal ganglia 


Case 14.—E. N., a man, aged 36, presented the picture of an irritable and rest 


less type, with characteristic physical and serologic chang: \bout six month 
after the onset, he was inoculated with malaria and had ten paroxysm He 
improved mentally, but became weaker and died about three weeks after the 
inoculation 

The brain was of medium size; atrophy was net convincingly present Phi 
pia in general was only slightly thickened and a little cloudy in the fissure Phi 
bh vessel were not ted al app ired rather small. 

Histologi illy, the pla was shightly thickened and showed a light amount ot 
exudate The amount of exudate was mild, and in no place was there any indica 
tion of aggravation of the inflammatory change The lamination er ly was well 
preserved, although there was some disturbance of the middle layer due to increased 
formation of blood vessel The walls of the blood ve Is were thickened; the 


meshes of the adventitia of some of them appeared as if they had been loosened b 


the inflammatory cell 


The nerve cell howed diffuse shrinkage here was a ftair number of rod 
cell Phe precentt il region wa ke involved than the pretront il area In the 
white substance were numerous metachromatic formations, presumably connected 
with degeneration of the myelin sheaths (fig. 11) Malaria pigment was seet 
ill the Wa the bh ve el Phere \ practh ill 1 ellu aot tive 
endothelium of the blood vessels 

Ca ] mat ived 42, pre ented il elated Tal se type ol 
paresis, with typical pl cal and serologic change About four months after the 
onset, he was inoculated th malaria. He had nine paroxvsms and was then treated 
with quinine. He showed a striking 1mprovement, but about a ek later was found 
in coma and died after some convulsions 

The brain w covered with a thick dura which extende |] over the convexity. 
The blood ve el ot the pla were injected here Val lormation of new blood 
vessels Phe ventricular CAVITH were enlarged and there \ vranular ependyimiti 
The cortex was slightly atrophic 

Histologically, the dura showed marked increase in fibrous tissu In the pia 


only a slight amount of perivascular infiltrate was seen around some of the large 


blood vessels, especially deep in the sulci. The amount of free exud: 


is canty 
The cortex was narrowed, its lamination disturbed and the nerve cells showed 


diffuse acute changes besides diminution in number In the middle laver of the 


cortex, especially in the frontal region, the formation of new blood vessels wa 
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still evident The small blood vessels of the cortex (prefrontal, frontal and pre- 
central region) showed slight signs of endarteritis. The perivascular infiltrate of 
the cortex was of mild degree and was composed of lymphocytes and plasma cells, 
the latter being slightly below the average 


in number. The neuroglial and micro 
glial reaction wa 


marked both in the cortex and in the white substance. 
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metachromatic formations, | 
embedded in cellular 


vaartly free and partly 
elements (neurog! 


a 7): toluidine blue stain 


No granulomas were seen, but a definite amount of pigment was present in both 
brain parenchyma. No tendency 


formation Of specihe gumma tissue 


the meninges and the was observed toward the 


Case 16 | R., a man, aged 37, presented a depressed and hallucinatory type 
of paresis with typical physical and serologic changes \ 


the onset, he was inoculated with 
moculation. 


little over a year after 


malaria. He died about two months after the 
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The brain showed evident cortical atrophy, especially of the frontal region. The 
meninges were thickened. The blood vessels were slightly congested and diffuse 
formation of new blood vessels was detected. 

Histologically, the meninges showed a rather large amount of exudate diffused 
over the convexity. The blood vessels showed slight signs of endarteritis. The 
lamination was markedly disturbed and new blood vessel formation dominated the 
picture. However, the perivascular infiltration of lymphocytes and plasma cells 
was moderate in contrast to the more marked neuroglial reaction. Occasionally 
there was found a small granuloma formed by lymphocytes, plasma cells and a 
few epithelioid cells but no giant cells connected with a blood vessel (fig. 12). The 


nerve cells showed diffuse acute and chronic changes. Fat products were to be 


Fig. 12 (case 16).—Vascular granuloma recalling the vascular gumma 
seen over the entire sections, but especially in the meninges (fig. 13). Malarial 
pigment was still detectable. The cerebellum did not disclose the peculiar disposi 


tion of the pigment described by Tretiakoff, nor was pigment found in the Purkinj: 
cells 

The Ammon’s horn was markedly involved. The basal ganglia showed a rather 
marked neuroglial reaction. Microglial reaction was obvious. Altogether, the 
perivascular exudate was the component of the paretic process ,which had con 
siderably receded; the parenchymatous changes were still active. 

Case 17.—M. J., a man, aged 34, presented an expansive and violent type of 
paresis. Within about a month of the onset of the psychosis he was inoculated with 
malaria and showed a slight improvement. He died three months after the 


inoculation 
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The pachymeninges of the anterolateral portion of the brain were the seat 
of a purulent process, which respected, however, the pia. In the leptomeninges 
no polymorphonuclear cells were encountered, and the inflammatory elements were 
represented by lymphocytes and numerous plasma cells. Almost three months after 
the treatment, the plasma cells were numerous, and even predominated here and 
there (fig. 14). The perivascular exudate was not marked and showed everywhere 
a tendency toward resorption. In the frontal and parietal regions the lamination 
appeared disturbed and the newly formed blood vessels were numerous. The 
microglial reaction was marked, especially in the lamina molecularis. The nerve 
cells showed diffuse acute changes which may have been related to the pressure 


Fig. 13 (case 16).—Fat changes in the cortex sixty-four days after the treat- 
ment with malaria; the fat products are seen especially in the meninges ; oil-soluble 
red stain. 


of the purulent exudate, while numerous nerve cells showed signs of shrinkage and 
occasionally sclerosis. In the basal ganglia, the mesencephalon and the brain stem 


only a mild, hardly recognizable, paretic process was detectable. 


Cast 18.—T. B., a man, aged 37, presented a dementing type of paresis, with 
typical physical and serologic changes. He was inoculated with malaria about two 
vears after the onset. He did not improve, grew gradually worse and died about 
three months after the inoculation. 

Histologically, the meninges appeared fibrous and showed numerous chro- 
matophores as well as diffuse pigment. The exudate in the pial meshes was generally 
slight and large areas of meninges appeared free from it. The lamination of the 
cortex was somewhat disturbed. The middle layers were the most affected 
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(fig. 15). The perivascular exudate in the cortex was practically lacking, but there 
was still evidence of increased new blood vessels \ few small blood vessels 


showed signs of endarteritis. A neuroglial reaction was not pronounced. The nerve 
cells generally showed diffuse chronic changes 

In the striatum and in the thalamus a few blood vessels showed a slight peri 
vascular exudate but not a marked neuroglial reaction The mesencephalon 
appeared free from paretic lesions. The granular ependymitis of the third and 


fourth ventricle was evident, although the granulations were of small size. 


Fig 14 (case 17) Meningeal exudate tormed | 


lymphocytes and a large 
number of plasma cells (eighty-six days after the treatment with malaria) ; 
toluidine blue stain 


Case 19.—S. P., a man, aged 48, presented a picture typical physically and 
serologically of paresis. He was inoculated with malaria about six years after 
the onset and showed a transient improvement, but his condition grew worse and 
he died of pneumonia about six months after the inoculation 

The pia of the convexity was slightly thickened and injected. Cortical atrophy 
was somewhat doubtful. Fine translucent granulations were present in the floor 
of the fourth ventricle 

Histologically, the meninges showed a certain amount of thickening and the 


presence of a fair amount of exudate In the cortex the exudate was rather 
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exclusively localized in the frontal region. The lymphocytes were numerous but 
plasma cells were present. The lamination was generally slightly disturbed, but in 
many small areas the cells had almost entirely disappeared (fig. 16). The neuro- 
glial reaction was slight. Perivascular exudate in the cortex was practically 
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Fig. 15 (case 18)—Disturbed lamination of the cortex affecting especially the 
middle layers; practically no perivascular exudate, but diffuse cellular changes ; 


toluidine blue stain. 


absent, and only a few cells were still present in the vascular sheaths which did not 


appear thickened. The basal ganglia were practically free from exudate and only 
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occasionally in the mesencephalon was a slight exudate found. No 
endarteritis of the small blood vessels was detected. Malaria 
practically absent. 


apparent 
pigment was 


The basal blood vessels were the seat of a process of delamination combined 


with a slight inflammatory exudate. 


Fig. 16 (case 19).—Slight infiltration of the meninges; slight disturbance of the 
lamination, and acellular areas; practically no perivascular infiltration; Sheldon- 


Dyar stain. 


Case 20.—S. M., a man, aged 53, presented a picture of a depressed and 
deteriorating type, with typical physical and fairly typical serologic changes. He 


was inoculated with malaria approximately two years after the onset and became 
definitely worse. He lost weight gradually and died about six months after the 
inoculation. 


| 
| 
|, 


FERRARO—PATHOLOGY OF PARESIS 97 


The brain showed a moderately thickened and tough pia with a slight amount 
of infiltration. The blood vessels showed also a slight perivascular exudate which 
was somewhat more pronounced over the temporal region. The thickeness of the 
cortex was somewhat reduced, but the lamination as a whole was well preserved. 
The nerve cells appeared normal except in the middle layers where a certain 
number were shrunken. The neuroglia showed a slight reaction in the outer layer. 
The blood vessels, especially in the outer layers of the cortex, showed signs of 
endarteritis. The increase in the blood vessels was of moderate degree. The 
slight perivascular exudate of the cortex was more marked in the second and 
third temporal convolutions and was formed chiefly by lymphocytes, plasma cells 
being rare. Fat changes, represented by fat granules in the mesodermic elements, 
were still to be seen in the walls of the blood vessels. 

Malaria pigment was found scattered in the meninges as pale yellow aggregated 
clumps. There was a considerable amount of pigment in the nerve cells. No 
malaria granulomas or gummas were seen. The whole process was mild. 

Case 21.—C. B., a man, aged 34, presented a picture of the apathetic, demented 
type, with characteristic physical and serologic changes. About a year after the 
onset, he was inoculated with malaria, and for a time his condition remained 
unchanged. Then, after two periods of disturbance he died approximately five 
months after the inoculation. 

The meninges were thickened and histologically showed a considerable amount 
of exudate formed of both lymphocytes and plasma cells. The cortex was slightly 
atrophic all over the frontal and frontoparietal region. The lamination was dis- 
turbed. The nerve cells showed diffuse shrinkage and diffuse acute changes. 
Acellular areas were frequent. The blood vessels were surrounded by a typical 
exudate, although no gummatous formation was seen. The neuroglial reaction 
was marked all over the cortex but especially in the innermost and most external 
layers. Rod cells were numerous and the del Rio-Hortega stain showed thick 
and horny prolongations. There. was moderate glial reaction in the basal 
ganglia. In the white matter a few grapelike areas were seen (fig. 17). They 
were of different sizes and contained a metachromatic substance. The pathologic 
process seemed to have been scarcely influenced by the malaria. 

Case 22.—N. N., a man, aged 43, presented an active expansive type of paresis 
with positive physical and serologic changes. He was inoculated with malaria 
about four years after the onset and improved for the first three months; then he 
became weaker and died about six months after the inoculation. 

The brain was slightly under weight. The pia was thickened and the convo- 
lutions were slightly atrophic, especially over the frontal lobes. 

Histologically, the pia did not show appreciable inflammatory changes. Only 
occasional lymphocytes were scattered here and there throughout the pial meshes. 
No plasma cells were seen. The appearance of the membrane was not typical of 
paresis. The blood vessels were practically free from perivascular exudate. The 
cortex was slightly narrowed, and the lamination was somewhat disturbed. In 
some areas the tissue had a cribroid appearance. In the frontal lobes some of 
the cells showed shrinkage of the body and prolongations. The small blood vessels 
showed signs of endarteritis but practically no inflammatory exudate. The neuro- 
glial reaction was still marked over the cortex and white substance, but it was far 
from the heavy type of reaction which is characteristic in patients who have not 
received treatment. There was no microglial reaction. The fat products of dis- 
integration were still present, although in moderate amount (fig. 18). 


| 
| 
| 


98 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


Case 23.—E. B. P., a man, aged 41, presented a picture of an expansive type 
of paresis with characteristic physical and serologic changes; he had received 
twenty-six injections of tryparsamide and an equal sumber of injections of 
salicylate of mercury. About a year after the onset, he was inoculated with malaria 
and later was given another course of nine injections of tryparsamide. Deteriora 
tion continued, and he died about eight months after the malarial inoculation. 

The brain was of a rather large size, and showed marked hyperemia of the 


blood vessels. 


Fig. 17 (case 21).—Grapelike areas of disintegration of Buscaino; hematoxylin 
eosin stain. 


Histologically, the meninges were slightly thickened and showed marked 
infiltration with lymphocytes and plasma cells. The exudate was present also 
around the blood vessels. The proportion of plasma cells was high, more in the 
cortex than in the pia. There was a moderate disorder of the laminae, chiefly in 
the middle layer of the cortex. The blood vessels were markedly congested, and 
not infrequently free blood in a fresh looking condition was scattered in the 
cortical tissues. There was no thickening of the walls of the blood vessels. The 
nerve cells showed diffuse shrinkage of the body and of the prolongations. The 
fibrous glial reaction was marked. Rod cells were still numerous. Fat products 
were present in rather large amount. There were no granulomas, no malarial 
pigment and no gummas. 
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Case 24.—M. K., a man, aged 32, presented a picture of a grandiose and over- 
active type with typical serologic and physical changes. The date of the onset of 
the disease was not clear, but the malarial inoculation was made several years after 
the apparent onset. For a time he improved strikingly; his condition then became 
worse, and he died about nine months after the inoculation. The brain showed 
typical gross paretic changes. 

The brain was fairly large and the pia thickened. The color was not milky, 
giving the impression of a fibrosis rather than of a leptomeningitis. The con- 


volutions were somewhat narrowed, especially over the frontal and temporal 


Fig. 18 (case 22).—Fatty degeneration products still present 196 days after the 
treatment with malaria; the fat is especially prominent around the blood vessels; 
oil-soluble red stain. 


regions. The ventricles were slightly dilated, and the ependyma of the third and 
fourth ventricles was slightly granular. 

Histologically, the leptomeninges appeared thickened. The arachnoid showed 
hypertrophy of the villi but not any inflammatory reaction. The pia was fibrous, 
somewhat cellular, the inflammatory component being much reduced and lympho- 
cytes being encountered only occasionally. Practically no perivascular infiltration 
was seen. The blood vessels did not show lesions of their walls but were highly 
congested (fig. 19). The cortex was narrowed over the frontal convolutions, and 
the lamination was disturbed. There was a definite loss of nerve cells all through 
the different layers. The neuroglial reaction was marked over the cortex. 
Some of the neuroglia cells showed acute changes. The congestion and increase 
in number of blood vessels was also present in the basal ganglia, especially in 


i 
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the putamen where the neuroglial reaction was also marked (fig. 20). The micro 
glia showed only occasional signs of reaction in connection with the more pro 


nounced areas of congestion. There were mn 


signs of specific malarial reaction 
nor of syphilitic tertiary manifestations. 
Case 25.—P. H., 


a man, aged 45, showed a picture of a confused and dete- 
riorated type; 


the physical changes were typical and the serologic observations 


fairly so. About one month after the onset the patient was inoculated with 
malaria. There was some improvement for a time; then he lost ground, both 
mentally and physically, and died about six weeks after the inoculation. The 


gross observations on the brain were not characteristic 


Fig. 19 (case 24) Congestion of blood vessels and 


continued tormation 


1 new 
blood vessels; hematoxylin-eosin stain 


The brain showed a slight atrophy of the frontal pole. Thx 
thickened, especially over the convexity but did not show the typical milky exudate 
of paresis. 


were 


The ventricles were dilated but not granular. 


Histologically, the meninges showed evident thickening but little exudate was 


found. The walls of the blood vessels were slightly 


thickened, and no endarteritis 
was seen either of 


the middle-sized or of the smaller ones. No malaria 


pigment 
was encountered. The nerve cells 


appeared reduced in numbers and frequent 
acellular areas were encountered. Many 


cells showed changes of the chronic type, 


and only a few showed swelling of the body, chromatolysis and shadowing of the 


body. The neuroglial reaction was still detectable everywhere. Only a little reac 
tion of the microglia was seen. Free fat granules were seen in the vascular 
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sheaths. The thalamus was slightly affected. The substantia nigra showed a cer- 
tain reduction in the number of cells and a rather large acellular area (a fact of 
interest in the absence of clinical disturbance of muscular tonus). 

The exudate, although mild, was of the paretic type, plasma cells being seen 
among the lymphocytes though in reduced number. 


Case 26.—T. S., a man, aged 56, presented a picture of a grandiose and con- 
fused type, with typical physical changes. Malarial inoculation was made about a 
year after the onset of symptoms. The condition remained stationary for about 
three months and then grew worse; the patient died about ten months after the 
inoculation. The brain was large and no appreciable atrophy was detectable. His- 


Fig. 20 (case 24).—Neuroglial reaction of the putamen; Cajal gold sublimate 


method. 


tologically, the meninges were slightly thickened and showed practically no 
exudate. There was some malaria pigment. The blood vessels did not show signs 
of endarteritis. The lamination was disturbed, although the different layers could 
still be recognized, as may be seen in figure 21. It may be seen, however, that the 
number of nerve cells is markedly reduced. The remaining cells showed a certain 
amount of shrinkage and many of them were shadows. There was no definite 
increase of the blood vessels. The neuroglial reaction was practically absent. 
The rod cells disclosed some hypertrophy of the cell body and prolongations. The 
white substance showed numerous areas of demyelination (fig. 22). There was no 
granuloma formation. The picture in this case resembled paresis only slightly; 
apparently the process had receded markedly, although signs of destruction of the 
parenchyma were definite. 


| 
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Case 27.—G. B., a man, aged 40, presented a picture of a grandiose and dement 
ing type, with typical physical changes. He was inoculated with malaria about 
six months after admission and gained both physically and mentally for a time: 
he then lost ground and died a little more than a year after the inoculation. 

The brain was of normal size and showed evident atrophy of the whole anterior 
portion. The meninges were thickened but not milky. There was slight dilatation 
of the ventricles. 

Histologically, the pia was thickened but no exudate was seen either free or 


surrounding the blood vessels. The blood vessels showed neither signs of endarter 


Fig. 21 (case 26) Numerous areas of demyelinization in the cortex: Spiel 


mevyer’s method 


itis nor increase in number The lamination of the cortex was stil 
although a few acellular areas were encountered (fig. 23). The remaining nerve 
cells appeared rather shrunken and deeply stained Phe neuroghal reaction Was 
light, and only a lew fre d cells were seen ‘| he blo d ve ssels were gerne rally Ire 
from perivascular infiltrate \ few lymphocytes were encountered The small 
blood vessels of the outer layer of the cortex showed definite signs of endarteritis 
(fig. 23), but no malarial pigment or other pathologic signs of the malarial infec 
tion or specific lesions such as gummas were detected 

CaAsE 28 ( \W.. a man, aged 52, presented a picture « f a contused t pe witl 


typical physical and serologic changes Nine months after the onset. he was 
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inoculated with malaria. He improved gradually and left the hospital on parole. 
He was returned after a short time as his condition became worse, and he died 


following a series of convulsions about seven months after the inoculation. 
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big. 22 (case 20).—Well preserved lamination of the cortex but marked loss of 


nerve cells; no inflammatory changes; Sheldon-Dvyar stain 
The brain appeared slightly enlarged. The meninges were thick and milky 
lhe ventricles were dilated, and the ependyma was slightly granular. The blood 


vessels appeared increased over the pial convexity 
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Histologically, the meninges were thickened and showed a diffuse exudate 
formed of plasma cells, lymphocytes and a few polymorphonuclear cells. Here 


and there were groups of bacteria of an elongated “rod’’ form. The blood vessels 


Fig. 23 (case 27).—Great loss of nerve cells; endarteritis of the small blood 


vessels, especially in the outer layers; Sheldon-Dyar method. 


were surrounded by a marked exudate of the same type. The cortex did not 
show evident atrophy but was the seat of a severe inflammation. The blood ves- 


sels were surrounded by accumulated lymphocytes, plasma cells and occasionally 


3 
Pe "pose 
° 


FERRARO—PATHOLOGY OF PARESIS 105 


polymorphonuclear cells. The inflammatory cells were collected at times in round 
groups which recalled a granuloma of the gummatous type, although no giant 
cells were detected. In these granulomas, epithelioid as well as occasional poly- 
morphonuclear cells were seen, as described by other authors. The granuloma 
was at times free from the blood vessels; at other times, it appeared as a peduncu- 


late formation. 


Vp, 
7 


Fig. 24—Considerable inflammatory change of both the meninges and the 
nerve parenchyma; considerable mcrease of blood vessels and perivascular 


infiltration. 


The Ammon’s horn region was markedly involved (fig. 24). The nerve cells 
showed changes of the chronic type. The blood vessels were markedly increased 
and the neuroglial reaction was intense in both the cortex and the white matter. 
Microglial reaction was pronounced. A large amount of degenerative products was 


scattered eve ry where. 
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Case 29.—C. M., a man, aged 28, presented an hallucinatory and delusional typ 


with periods of elation, but was depressed most of the time. The physical and ser 


logic changes were characteristic. Four months after the onset, the patient w 
treated with malaria This was followed by gradual improvement He w 
paroled and was out of the hospital for about a year. He was readmitted fol 
lowing al mjury t his he id, developed pheumonia and died a Iew davs later 
Death occurred tw ears and three months after the inoculation 

The brain was of normal size. The meninges were slightly thickened but ther: 
were not any signs of leptomeningitis. The convolutions were of normal size, at 
only a doubttul atrophy of the frontal lobes was detectabk Phe blood vessels 
appeared normal. The ventricles were slightly dilated, but no granulations of thi 
ependyma were present 

On histologic examination, practically no exudate was present in the meni 
Here and there, sur, unding a blood vessel, a Iew ] mphocytes were seen Plast 
cells were rar Phe blood vessels did not show endarteritic signs or thicken 
of their walls 

he thickness of the cortex was normal, even in the frontal lobes. The lan 
ination was well preserved, but a peculiar appearance was given by the presenc 
f a large amount of whitish material surrounding the nerve cells and scattert 
free throug! e ex nd white substance Phe erve cells Sia 
appeared well preserved \ neuroglial reaction was practically absent in tl 
cortex but present in moderate amount in the white matter. The microglia show 
here and there signs of slight reaction The blood vessels appeared normal 


number ; and only occasionally were a few lymphocytes seen around some of then 


In the basal ganglia and especially in the putamen a slight perivascular infiltratior 
was at times found. Even here, however, there were onlv a tew cells, a in 
them plasma cells were extremely rare. Fat products of degeneration, althoug 
scarce, were still seel throughout the cortex, especially 1 the outer lavers. 
Although some parenchymatous changes were still detectable with special 
methods, a ciagi paresis ct uld not be ma le trom the gic m iterial 


CLINICAL AND PATHOLOGIC PARALLELISM 

The first point to be considered is that of a parallelism betwee 
the clinical and the pathologic course of paresis following malarial 
tractment. | justified, from the study of material, 
in saving that parallelism does not. exist In fact, there are 
cases in which the pathologic improvement is noticeable although no 
clinical improvement has been noticed. I may cite here case 18 in whicl 
the histologic process cleared up considerably during the 112 days afte 
the malarial treatment, during which the patient had ten paroxvsms, 
while clinically the patient did not show any appreciable improvement 
()n the other hand, there are a few cases in which the clinical recover) 


han the histologic. In these cases one may observe a consider 


1s vreater t 
able clearing up of the mental process while the anatomic lesions, espe 
cially those of the parenchyma, are still pronounced Between these 


extremes other cases show less discrepat between the clinical and 


histologic conditions 
To understand this lack of parallelism between the clinical and his- 


tologic changes one must recall that the paretic process includes lesions 
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of two fundamental types: the vascular (mesodermic), and the paren- 
chymatous (ectodermic). For a time it was thought that a parallelism 
existed between the changes of the mesodermic and ectodermic com- 
ponents. Much credit is due to Spielmeyer for emphasizing the inde- 
pendence of these two types ; the material which I have studied confirms 
his point of view. One finds, indeed, cases in which the inflammatory 
changes predominate and others in which the parenchymatous changes 
are more marked. In order now to explain the discrepancies in the 
clinical and histologic recovery following treatment with malaria one 
must consider the ectodermic and the mesodermic lesions separately. 
\Vhen one considers the inflammatory changes alone, the discrepancy 
between the histologic and clinical changes is more striking. Inflamma- 
tory changes may be entirely lacking, and yet the patient may show 
marked mental disturbances. On the other hand, as Spielmeyer has 
pointed out, inflammatory lesions may be found in the brain at autopsy 
apparently normal cases. When one considers the changes of the 
ectodermal elements the difference is less pronounced and more than 
one failure of malarial treatment can be explained by destruction of the 
nerve parenchyma even in the absence of inflammatory reaction. Even 


when parenchymatous changes are present, however, a discrepancy may 


1 


e noticed between the clinical and histologic conditions : SO factors other 
than anatomic may enter here. One of these may be that of histochem- 
ical changes, which are not as yet well understood. It is possible that 
such a severe process as paresis may disturb so markedly the metabolism 
of the brain (the chemistry of which is unknown) that even following 
the disappearance of the inflammatory changes and with an apparently 
normal lamination the conductivity of the different pathways remains 
itfected. 


(here is good reason to suspect such a special condition in the 


peculiar aspect shown by some of the brains (figs. 3 and 8). It may be 
seen that, in both the cortex and white matter, a peculiar whitish material 
is collected around the nerve cells or the axons with a tendency toward 
a multilobate and occasionally a typical grapelike formation (fig. 17). 
Che significance of these peculiar grapelike areas is still an open question. 
ot discuss this here as I have done so in a previous article.*' 
Many authors have considered them as artefacts due to bad fixation or 
to postmortem changes. [I have not been able to establish the artificial 
nature of these areas, and I would not be surprised if further studies 
would prove their pathologic significance. In other words, while they 
do not represent true pathologic changes of any of the ectodermic com- 


onents of the central nervous system, it is possible that they are the 


31. Ferraro, A.: Sulla genesi delle cosi dette zolle di disintegrazione a grappol 
(Buseaino), Arch. gen. di neurol. Psych. e psicanalisi 7:1, 1926 
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expression of chemical changes of the interstitial substance of the brain 
or of the myelin sheaths. I have already recorded my belief that the 
cribroid aspect is the result of solution (by different chemicals used in 
embedding and staining the tissues) of this special whitish substance 
which corresponds to the “X” substance of Buscaino or the “mucine”™ 
of Grynfelt. It is possible then that chemical changes of this nature, 
detectable in many brains of paretic patients, may be at the base of some 


mental reaction even in the absence of true morphologic change 


The relationship of this peculiar aspect of the tissue to the so-called 
mucoid degeneration of the neuroglia and’to the acute swelling of 
oligt ddendroglia will form the subject of another article. 

The histologic studies in my cases indicate that even in cases 1n which 
the patients have shown clinical improvement and in which the inflam 
matory reaction has almost entirely subsided, the degenerative changes 
of the parenchyma may still progress more or less slowly. For instance, 
in case 26 the patient lived for 291 days after the treatment with malaria, 
and yet one may see that the degenerative changes were still active as 
shown by the degeneration products embedded in the Abbau cells of both 
neuroglial and mesodermic origin. ‘This patient was improving at the 
time of death. If, moreover, one studies carefully cases of long standing 
in which a good remission followed the treatment with malaria, one 


can detect areas 11 


which the degenerative changes are still active as 
shown by the fat products of disintegration, generally embedded in the 
mesodermic cells of the walls of the blood vessels. This is true in cas 
29, in which there was a good remission lasting more than two years. 

\nother observation which indicates progress of the pathologi 
process for a long time after the malarial treatment is that of the rea 
tions of the neuroglia and microglia. The neuroglial reaction is marked 
in some cases even in the absence of definite inflammatory changes 
The reaction is moderate in cases with good remissions, but in cases 
showing partial remissions the changes are still active. ‘The neuroglial 
reaction in these cases is mostly of the fibrous type, but some acute 
changes may also be seen. In cases 26 and 24, respectively, 291 and 437 
days after the treatment with malaria I found that the neuroglial reaction 
was marked, not only in the cortex but also in the white substance, and 
in case 24, also in the basal ganglia (fig. 21). The microglial reaction 
may be definite at long periods after treatment with malaria, but it is 
ordinarily reduced. The number of rod cells is usually about normal, 
but the cells themselves often show hypertrophy and thickening of their 
prolongations. No typical gitter cells, however, are encountered at this 
period after treatment. These facts again emphasize the independence 
of the inflammatory and parenchymatous changes as the ectodermic 
reaction may still be encountered even when inflammatory reaction is 
much reduced or almost absent. 
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RELATION OF THE INTENSITY OF THE PATHOLOGIC PROCESS 
TO RESULTS 

\nother problem of interest is that of the relationship between the 
intensity of the pathologic process before the treatment with malaria and 
the results of the treatment. In other words, does malaria act more 
favorably in cases in which the pathologic process is originally mild? 

This is a difficult question to answer since there is no definite paral- 
lelism between the clinical course of paresis and the histologic changes. 
Intense inflammatory changes, which after all do not represent the most 
important element of the pathologic process, might mislead one here. 
It has been shown that the patients with the excited and manic types of 
paresis, with their stormy acute manifestations, are the ones which react 
best to this mode of treatment. It may be possible then that the stormy 
manifestations of paresis are related to a larger amount of inflammatory 
changes, while other forms, as for instance the simple dementing type, 
correspond more to more severe parenchymatous changes. 

Since the pathologic process is not uniform in all cases, it follows 
that cases of paresis might be found in which mild inflammatory lesions 
existed before the treatment and which if examined, even shortly after 
the malaria inoculation, would lead to an error in estimating the bene- 
ficial effect of the treatment. .A few cases, as for instance case 4 (fig. 4), 
show that when only eleven days have elapsed after the malarial inocula- 
tion and following only two paroxysms the tissues appear clear from 
inflammatory changes. While the parenchymatous changes are definite 
and the neuroglial and microglial reactions are marked, it is impossible 
to assert that malaria is responsible for the mildness of the exudative 
process. The difficulty would be greater if the treatment had been 
entirely completed (eight or ten paroxysms). 

These cases constitute, however, a small percentage and there is 
reason to consider that the mildness of the inflammatory lesion is a 
result of the treatment, except in cases in which the course was not 
completed, and I feel justified in assuming that the more severe the 
inflammatory changes are at the time of the treatment the more they 
persist. Ina general way the relationship between the ectodermic lesions 
and the result * of the treatment are more definite, as in my material | 
have found constantly that the more the parenchyma is involved the less 
beneficial is the effect of the malaria from the clinical standpoint. 

\nother difficulty in interpreting the influence of the malaria on the 
pathologic process is presented by cases in which a relapse occurs before 
death. In my series are five cases (19, 21, 25, 24 and 28) in which, 
following an initial improvement, a relapse occurred. In three of these 
cases the inflammatory changes, even after the relapse, were mild and 


in two they were practically absent. In these cases the relapse had 
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apparently not influenced the inflammatory reaction and, presumably, a 
renewed activity of the parenchymatous process (histologic or histo- 
chemical) was responsible for the aggravation of the clinical picture. 
In the two other cases the inflammatory changes were marked, and one 
must assume that they reappeared at the time of the clinical aggravation. 
\ relapse, therefore, does not necessarily correspond to the reappearance 
of the inflammatory changes. 


RELATION BETWEEN PARESIS AND CEREBRAL SYPHILIS 

The question whether malaria produces a change of the paretic 
process into one of cerebral syphilis has its theoretical importance as, 
according to Jakob’s views, paresis is a malignant form of syphilis in 
which the host fails to react properly to the infection, thus allowing the 
occurrence of an unspecific type of inflammation. Conversely, the 
formation of gummas represents a specific type of syphilitic reaction 
and is the expression of a successful fight of the organism against the 
infection 

(On these premises, those who have studied material from patients 
treated with malaria have tried to determine whether a transformation of 
the paretic process occurs from a malignant unspecific form into a 
more benign one. Especial attention has been paid to the type of the 
inflammatory exudate and to the appearance of miliary gummas or 
granulomas following the treatment with malaria. I have already men 
tioned that some authors admit that a change occurs in the type of 
exudate since, following treatment with malaria, the exudate is essen- 
tially Ivmphocytic, such as occurs in cerebral syphilis, with few plasma 
cells. [I am unable to confirm these observations. As a matter of fact, 
the reduction in the exudate in my material is proportionate for both, 
lymphocytes and plasma cells. When the perivascular infiltration is 
marked and lymphocytes are numerous, the number of plasma cells is 
still great; while when the infiltration is markedly reduced, the number 
of plasma cells is proportionately less. I do not believe that the propor- 
tion between the plasma cells and lymphocytes is fundamentally changed, 
but that one deals with merely a quantitative and not a qualitative change. 

Of the twenty-nine cases examined only two showed the formation of 
granulomas, and these did not show the typical structure of a miliary 
eumma. Figure 6 shows two such formations found in case 5 in which 
the patient died during the acute stage of malaria following the fifth 
paroxysm. It is possible that in this case the granulomas were there 
before treatment. In case 28 the appearance of granulomas was asso- 
ciated with aggravation of the clinical condition. In the majority of 
cases in which improvement was seen in both the clinical and the patho- 


logic picture there was a total lack of miliary gummas or even of peri- 
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vascular granulomas. Lehoezky has reported two cases in which 
granulomas were found while no improvement followed the treatment 
with malaria. 

My observations do not agree with those of Gerstmann, Straussler 
and Koskinas, and Nakamura as to the transformation of the pathologic 
process from an unspecific malignant type into a more benign and specific 
one. Nor do I find in the history of the patients the occurrence of 
tertiary cutaneous manifestations following the treatment with malaria. 

Some authors have reported an aggravation of the pathologic process 
in the very early stage of the treatment (Straussler, Koskinas, Naka- 
mura, Lewis, Hubbard, Dyar, Freeman and others). In my cases I 
have not been able to establish such an aggravation either in the paren- 
chymatous or in the inflammatory lesions. I believe that this view of 
an exaggeration of the pathologic process is difficult to substantiate, as 
no way is available for estimating the intensity of the process previous to 
treatment. iven in untreated patients the amount of exudate is so 
variable that a definite rule cannot be established. I have, indeed, found 
cases which even in the very early period of the treatment with malaria 
showed an astonishingly mild perivascular exudate. [Even more advanced 
cases, as for instance cases 7 and 10, in which the patients died twenty- 
three and twenty-five days, respectively, after the treatment with 
malaria, show not an aggravation but a mild inflammatory reaction. My 
data accord then, much more with those of Bielschowsky, Spielmeyer, 
Forster and Lehoezky who hold that there is no aggravation in the early 
stages following the treatment with malaria. 

Freeman reported that following treatment with malaria, “the cells of 
the perivascular exudate instead of lying free in the loose meshes of the 
adventitia, are bound together by a delicate pink-stained material of 
fibrillar structure. Many of the nuclei are elongated and lymphocytes 
predominate, with fibroblasts and phagocytic ghia cells. It seems as 
though this marked aggregation of cells in the perivascular space was a 
manifestation of organization of an inflammatory exudate. The inter- 
stitial tissue can be demonstrated more clearly by special methods such as 
Klarfeld’s or Mallory’s. The cortical vessels appear to possess walls 
many times the normal thickness. Something of this appearance is to 
be seen in ordinary cases of long standing and especially in cases of 
juvenile general paralysis, but the picture is exaggerated in these malaria 
cases.” | think that this interpretation of an organization of the exudate 
is not justified. ‘The fact that connective tissue is found in the peri- 
vascular exudate does not mean that its appearance is the result of the 
malarial action. It is well known that the presence of mesenchymal 
tissue among the cellular elements of an exudate is typical of every 


inflammatory process and, according to Spielmeyer, constitutes one of the 
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differential signs between the “true” and the so-called “symptomatic” 
inflammation which may be found in purely degenerative processes. The 
more marked the mesenchymal net and the more it spreads into the sur- 
rounding ectodermal tissue, the more characteristic it is of a genuine 
inflammatory process. The presence of connective tissue in the peri- 
vascular infiltrate is then a common result of the inflammatory reaction 
and does not prove the organization of the exudate. On the other hand, 
the thickening of the walls of the blood vessels is not a constant observa- 
tion. The thickness of the walls of the blood vessels following the 
resorption of the exudate may represent merely the collapse of the con 
nective meshes which previously were distended by the cellular elements. 
Thickened walls of the blood vessels may be encountered in untreated 
patients with paresis as well as in other noninflammatory processes such 
as traumatic concussion of the brain or spinal cord. In the latter cases 
the thickening of the walls follows the so-called relaxation ( Lockerung ) 
of the walls (Marburg, Ferraro) and does not indicate the presence of 
a perivascular inflammatory change. 

My material does not support an initial aggravation of the inflamma- 
tory reaction following the treatment with malaria, nor does it support 
the organization of the exudate as held by Freeman, and I have observed 
no transformation of a nonspecific malignant process into a more benign 
and specific one. 

[ believe that malaria acts primarily on the inflaminatory process, 
favoring its gradual resorption. In other words, with the weakening of 
the determining agent of the inflammation, the intensity of the cellular 
reaction also gradually weakens. The Ivmphocyvtes and plasma cells are 
gradually absorbed as their protective presence is in less demand, and 
their number gradually diminishes in proportion to the reduced vitality 
of the provocative agent. When the therapeutic action of the malaria has 
been successful, as in case 29, practically no recognizable signs of the 
paretic process are to be found. When the beneficial effect of the treat- 
ment is less pronounced, the process more closely resembles one of the 
stationary type of paresis in which the lesions are quantitatively less pro- 
nounced, although the components (lymphocytes and plasma cells) are 
still present. 

It is also possible that some of the inflammatory cells disappear fol- 
lowing a process of degeneration due to the action of high and prolonged 
temperature. This point has been emphasized especially by Lehoezky 
who found that the degenerated infiltrative cells may disappear either 
by following the lymph stream or as a result of phagocytosis. In many 
of my cases I have found degenerate plasma cells or lymphocytes. Such 
observations, however, explain only partially the considerable reduction 
of the exudate which follows treatment with malaria. 
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Malaria seems to affect chiefly the inflammatory exudate and its 
influence over the other components of the paretic process is far less 
pronounced and less rapid. The typical increase in the blood vessels 
observable for a long while after the treatment with malaria only gradu- 
ally recedes. Even at long periods after treatment an unusual number 
of blood vessels may be seen, as shown in figure 19 (272 days after the 
inoculation). The reduction of the blood vessels seems, however, to be 
in closer relationship to the reduction of the perivascular exudate than 
to that of the ectodermal changes. 

The influence of the treatment on the ectodermal component of the 
process seems to be much less effective than on the mesodermal com- 
ponent. The lamination may appear at times, especially in the more 
favorable cases, to be restored, but this is due presumably to the resorp- 
tion of the perivascular exudate and to the gradual diminution of the 
formation of new blood vessels which allows a return toward the normal 
architecture. I do not think that a true reconstruction of the cortical 
lamination takes place as is thought by Freeman. According to him, 
there occurs a resumption of normal polarity of the cortical cells and a 
migration toward the lamina for which their physiochemical structure is 
adapted. treeman believes that “the living cerebral cortex is at best a 
soft protoplasmic mass in which it is fairly safe to say that small dis- 
placements are possible.” In his opinion there occurs a reconstruction 
of the cortical lamination. I find it hard to understand such a recon- 
struction as one deals here with an adult, completely developed nerve 
structure ; | am inclined to believe that the reconstruction is only appar- 
ent and is the result of the clearing up of the paretic process. 

Moreover, a large number of nerve cells are destroyed in paresis, as 
can be determined by the wider spacing of nerve cells and by the occur- 
rence of acellular areas. Such destruction cannot be repaired, and it 
accounts certainly for some of the failures in this new form of treatment. 

In some of the cases in which special clinical improvement did not 
occur, the nerve cells showed changes of the chronic type, occasionally 
some of them were sclerotic and their polarity was disturbed. Acute 
degenerative changes are to be found at varying intervals after treatment 
but are more noticeable in the early stages. 

The neuroglial reaction, as a whole, is not so much influenced as the 
inflammatory exudate. ven in cases in which the patients show 
improvement and in which the exudative process has been remarkably 
influenced, the neuroglial reaction, especially that of the fibrous type, 
may still be pronounced. A marked neuroglial reaction may be found for 
even ten and more months after the treatment. 

The microglial reaction also persists for a long time although it is not 
so pronounced as the astrocyte reaction. A few cells show enlarged 
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cytoplasm and thickened prolongations, but none are encountered which 
are transformed into -gitter cells. Satellitosis is not so marked as in 
patients who have not received treatment, and the rod cells are con- 
siderably diminished in size and number. Some of the microglia cells 
show acute changes. ‘This is mainly a clasmatodendrosis and occurs 
especially in the early stages following treatment with malaria and in 
cases showing aggravation of the patient’s condition. 

Swelling of the oligodendroglia is at times encountered, especially in 
the early stages. Delayed autopsy may, however, according to Penfield 
and Cone, provoke this swelling. 

The fat products of degeneration prove, on the other hand, activity 
of the process for a long period following treatment with malaria. 
Figure 18 shows that even in cases of long standing the fat products 
are detectable all along the cortical blood vessels and also in the meninges. 
Even in cases in which a good clinical remission takes place and in which 
the lesions have practically disappeared, fat products of disintegration 
may be found, indicating that although slow the process is still going on. 

As I have already pointed out, the relationship between the clinical 
outcome and the severity of the ectodermal lesions is striking enough. 
One finds that while change in the inflammatory reaction is independent 
of the clinical outcome, a favorable influence on the ectodermal com- 
ponent is proportionate to the clinical benefit. When the clinical 
improvement is partial or absent, the ectodermal changes are still pro- 
nounced ; whereas in the cases of good remission the ectodermal reaction 
is markedly reduced and at times practically absent. Even in the most 
favorable cases of my series (a longstanding, good remission) a certain 
amount of ectodermal reaction is found as evinced by slight neuroglial 
and microglial reaction and especially by the presence of fatty degenera- 
tion products. 

Thus it may be said that the clinical outcome of treatment with 
malaria is largely related to the actual condition of the ectodermal 
elements. If marked destruction of the nerve cells, myelin sheaths and 
nerve fibers has already taken place, the chances for a clinical recovery 
are slight, and the histology is still that of an active process. This 
process may then progress either because of the failure of the treatment 
to overcome the infectious agent, in which case the inflammatory reaction 


will still be present, or possibly because of an autoneurotoxic action 


resulting from the degenerative products themselves. 


CHANGES DUE TO MALARIA 

[ have already summarized the observations of various authors in 
regard to the lesions of malaria, especially of the pernicious type. The 
effects of the benign tertian form is less well known, as cases of this 


form are rarely fatal. A few authors have reported, however, even in 


FERRARO—PATHOLOGY OF PARESIS 115 


the benign form of malaria, the presence of granulomas of the type 
described by Diirck. I have not observed in my cases any lesions com- 
parable to those described by Dirck or Oesterlin; nor have I been able 
to find collections of blood vessels (Gefasspakete) of the type described 
by Cerletti. The increase in the blood vessels does not differ from the 
usual type found in paresis. There is, however, a point which I think 
is of interest in this connection. It is a swelling of the endothelium in 
the small blood vessels which I have often found in cases of patients 
dying a short time after the treatment with malaria. This is not a typical 
endarteritis in which the hypertrophy of the endothelium is accompanied 
by hyperplasia and by signs of mitotic division of the nuclei, but a more 
acute process the end-result of which may be, later on, that of the com- 
mon type of endarteritis. These changes seem to affect chiefly the small 
blood vessels of the cortex and are presumably related to the high tem- 
perature and thus to the malarial process itself. Its occurrence on a large 
scale, together with the marked congestion of the blood vessels, may 
explain more than one disturbance occurring during the acute stage of 
the treatment. 

It is difficult to determine whether the malaria may be held respon- 
sible for parenchymatous changes, since paresis itself always involves 
the ectoderm and a slight aggravation might easily escape observation. 
In some of the cases of patients who died during the acute stage of 
malaria, however, I found, besides the swelling of the endothelium of the 
blood vessels, ditfuse acute degenerative changes of the nerve cells and a 
few acute changes of the neuroglia (swelling and clasmatodendrosis ) 
which may be tentatively related to the malarial infection. 

| have not studied the cases of patients treated with malaria for the 
presence of spirochetes. This question is important for the elucidation of 
the clinical outcome, since some authors believe that following treatment 
with malaria the spirochetes disappear entirely from the nerve tissue. 
his statement, however, is contradicted by Forster who has detected 
spirochetes in two of three cases by using fresh material in dark-field 
illumination. Since search for spirochetes requires careful and elaborate 
technic, a special investigation should be devoted to this problem; a 
failure in technic may be interpreted erroneously as a negative result. 
Studies of the morphologic changes of the spirochetes at different stages 
of the treatment will presumably also enable one to understand better 


the relationship of the process to the clinical course after treatment. 


CONCLUSIONS 
1. Treatment with malaria influences favorably the pathologic process 
of paresis. 
2. The beneficial influence of malaria is chiefly exhibited in its effect 


on the inflammatory reactions. Lessening of the inflammatory reaction 
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seems a definite and constant observation but appears to be independent 
of the clinical outcome of the treatment. 

3. This change in the inflammatory reaction consists in a diminution 
of the exudate and in a reduction of the new blood vessels. While the 
reduction of the exudate is of rapid occurrence, the reduction in the 
number of the blood vessels is a more gradual and slower process. 

4. The influence on the parenchymatous changes is less definite. 
The loss of nerve cells is, of course, uninfluenced by the treatment, but 
the influence on the neuroglial and microglial reactions is more definite. 
While, in clinically unfavorable cases, the neuroglial and microglial reac- 
tions may appear uninfluenced, in the favorable cases the beneficial influ- 
ence of the treatment is evident on both interstitial and mesodermic 
reactions. 

5. No parallelism seems to exist between the_resorption of the inflam- 
matory exudate and the clinical course, but a rough parallelism exists 
between the clinically favorable cases and the subsidence of some of the 
ectodermal reactions (microglia and neuroglia ). 

6. There is no secure way of establishing a comparison between the 
intensity of the process in general, prior to the malaria, and the effect 
which the treatment has on it. It seems, however, the less pronounced 
the parenchymatous changes the higher are the chances of clinical 
improvement. 

7. No qualitative change in the pathologic formula of the exudate 
follows the treatment of paresis with malaria. The number of plasma 
cells remains in proportion to the number of lymphocytes. 

8. Neither gummas nor granulomas of the tertiary syphilitic type are 
generally encountered in patients treated with malaria; transformation 
of the paretic process into that of cerebral syphilis cannot be sub- 
stantiated either from the study of the exudate or from the presence 
of specific reactive tissue. 

9. No appreciable aggravation of the paretic process in the early 
stages of the treatment, as claimed by other investigators, has been 
observed. 

10. In the acute stage of malaria a swelling of the endothelium of the 
small blood vessels is observable as the only pathologic sign attributable 
to malaria itself, but no granulomas or specific glial nodules were 
observed. 


THE RELATION OF NEURORECURRENCES TO LATE 
SYPHILIS 


A CLINICAL STUDY OF EIGHTY-ONE CASES * 


JOSEPH EARLE MOORE, M.D. 


BALTIMORE 


Immediately after the introduction of arsphenamine there was recog- 
nized a type of precocious neurosyphilis to which was given the name 
neurorecurrence (Neurorezidive). As usually accepted, this term is 
limited to a syndrome consisting of the sudden appearance of symptoms 
and signs of involvement of the central nervous system in a patient with 
early (primary or secondary) syphilis, who has received an amount of 
treatment insufficient to eradicate the infection, and has then lapsed 
from treatment. The clinical manifestations are varied, but usually 
consist of an acute or subacute syphilitic meningitis, commonly with, 
but sometimes without, focal lesions of the cranial nerves. 

The early literature on this subject was filled with a controversy 
as to whether these lesions were caused by the harmful effects of 
arsenicals or by syphilis. The controversy has long since been settled. 
Neurorecurrences are due, not to arsphenamine, but to too little 
arsphenamine ; the symptoms usually disappear promptly under further 
treatment with arsphenamine. 

A number of papers have appeared dealing with the clinical aspects 
of neurorecurrences, notably those of Benario,' Ellis? and Gennerich,® 
and from Johns Hopkins clinic of Zimmermann.* Until recently, nothing 
was known as to the ultimate fate of these patients. It has been gener- 
ally believed by able observers that acute syphilitic meningitis, whether or 
not of the neurorecurrence type, had a relatively good prognosis for the 
remote future. Mattauschek® recently published two papers in which 
he took the view that neurorecurrences actually protect the patient 
against subsequent metasyphilis (tabes and paresis), while the opposite 
*From the Syphilis Division of the Medical Clinic, The Johns Hopkins 
Hospital. 

1. Benario: Ueber Neurorezidive, Munich, J. F. Lehmanns, 1911. 

2. Ellis, A. W. M.: Secondary Syphilitic Meningitis, J. A. M. A. 59:1263 
(Oct. 5) 1912. 

3. Gennerich, W.: Die Syphilis des Zentralnervensystems, Berlin, Julius 
Springer, 1921. 

4. Zimmermann, E. L.: Neurorecurrences Following Treatment with Ars- 
phenamin, Arch. Dermat. & Syph. 5:723 (June) 1922. 

5. Mattauschek, E.: Echte Neurorezidive und deren Beziehung zur Metalues, 
Wien. klin. Wehnschr. 37:1019, 1924; ibid. 39: 1424, 1926. 


| 


118 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


ground was upheld by Friedmann.® Mattauschek’s opinion rested on 
the facts that in a large experience with paretic patients he was never 
able to obtain a clear history of an antecedent neurorecurrence, and 
that in his experience neurorecurrences were more frequent in women 
than in men, in the proportion of 7 to 3, while paresis was three times 
as common in men as in women. He also followed a small number of 
patients with neurorecurrences, in all of whom the ultimate outcome 
was favorable. On these grounds he based his belief that metasyphilis 
never follows precocious neurosyphilis of this sort. Friedmann’s con- 
verse opinion was based on a study of one case, which cannot be accepted 
as a genuine neurorecurrence. 

It seemed worth while to review the large material at the Johns 
Hopkins Hospital from this and other standpoints. While the study 
has been in progress there has appeared an important paper by Roth- 
schild,? of Dreyfus’ clinic in Frankfort, dealing with the same topic. 
Detailed reference will be made to Rothschild’s paper in connection 
with the discussion of this material. 

Zimmermann’s report from this clinic in 1922 dealt with thirty-nine 
patients with neurorecurrences. In all, eighty-one examples of this type 
of neurosyphilis have now accumulated. Because of the large number 
of cases available for study, the additional time elapsed for observation 
of the patients and the relative scarcity of similar studies, it seemed 
advisable to review the material in detail, with particular emphasis on 
the ultimate fate of such patients. Because of the essential similarity 
of the clinical picture, I have added to the eighty-one cases of neuro- 
recurrence four of acute syphilitic meningitis and one of precocious 
vascular neurosyphilis, all in untreated patients with early cases of 
syphilis. 

THE INCIDENCE OF NEURORECURRENCES 

Of the eighty-one neurorecurrences in this series, fifty-five occurred 
in patients treated in this clinic; twenty-six followed treatment admin- 
istered by other physicians or in other clinics. [n the ten years covered 
by this study, approximately 2,675 patients with primary and secondary 
syphilis have received treatment. It is recognized that, owing to the 
shifting character of a dispensary population, a number of patients origi- 
nally treated at this clinic who subsequently developed neurorecurrences 
undoubtedly reported to other hospitals, so that 55 of 2,675 cases, or 
0.2 per cent, represents the minimum incidence of this complication. 

6. Friedmann, A.: Echte Neurorezidive und deren Beziehung zur Metalues, 
Miinchen. med. Wehnschr. 73:1795, 1926. 

7. Rothschild, H.: Zur Kenntnis des Schicksals der Neurorezidive, Ztschr. 
f. d. ges. Neurol. u. Psychiat. 109:159, 1927, 
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Distribution as Regards Race and Sex—From table 1, it appears 
that males are much more likely to develop precocious clinical neuro- 
syphilis of this type than females, and that white males are more sus- 
ceptible than colored males. This is in keeping with the general 
distribution of late neurosyphilis as regards race and sex; it is more 
frequent in whites than in negroes, and in males than in females.® 
Influence of Type of Early Treatment en Incidence-—From 1915 to 
the end of 1925, the routine course of treatment for patients with 
early syphilis in this clinic began with a course of six injections of 
arsphenamine (the dosage was usually 0.4 Gm. for men and 0.3 Gm. 
for women) followed immediately by a course of mercury by inunction 
with potassium iodide by mouth. With cooperative patients treatment 
was kept up continuously for a year or more, courses of arsphenamine 
alternating with courses of mercury rubs.° However, only about 20 
per cent of the patients with early syphilis were sufficiently 


TaBLe 1.—Distribution of Neurorecurrences as to Race and Sex 


Approximate Number Number of Approximate 
of Patients With Early Neurorecur- Percentage 
Syphilis, 1918-1927 rences Incidence 
Male 600 39 0.65 
White $0.49 
Female 310 6 0.19 J 
{Male &80 33 0.37 
Colored? 0.23 
| Female S85 9 0.10 


cooperative to take more than one course of arsphenamine; many 
patients used inunctions either so unintelligently that they were valueless 
or not at all. These facts, coupled with a study of end-results of the 
treatment of patients with early syphilis,° completed about the 
end of 1925, prompted three important modifications in the outline of 
treatment. The first three injections in the first course of arsphenamine 
were raised to the level of 0.1 Gm. of drug for each 25 pounds (11.3 
Kg.) of body weight; the number of injections in the first course was 
raised from six to eight; weekly intramuscular injections of bismuth 
salicylate, 0.2 Gm. each, were substituted for mercury inunctions. The 


psychologic effect of weekly treatment administered in the clinic, instead 


8. Moore, J. E.: Studies in Asymptomatic Neurosyphilis: III. The Apparent 
Influence of Pregnancy on the Incidence of Neurosyphilis in Women, Arch. Int. 
Med. 30:548 (Nov.) 1922. Turner, T. B.: The Clinical Manifestation of Syphilis 
as Affected by Race and Sex, to be published. 

9. Moore, J. E., and Keidel, A.: The Treatment of Early Syphilis: I. A Plan 
of Treatment for Routine Use, Bull. Johns Hopkins Hosp. 39:1, 1926. 

10. Moore, J. E., and Kemp, J. E.: The Treatment of Early Syphilis: IJ. 
Clinical Results in 402 Patients, Bull. Johns Hopkins Hosp. 39:16, 1926. 
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of unsupervised periods of inunctions between courses of arsphenamine, 
has, together with intensive social service effort, improved the atten- 
dance of patients with early syphilis; and the average patient 
now submits to more treatment than he did under the older scheme. 
Whether because of the added virtue of larger dosage of arsphenamine, 
and bismuth instead of mercury, or because of the lessened tendency 
to lapse early in treatment, these changes have resulted in a marked drop 
in the incidence of neurorecurrences, as: illustrated in chart 1. This 


fact alone seems to provide justification for the changes mentioned. 


1920 
92 
9 

9 

1926 

9 


Chart 1.—Incidence of neurorecurrences in the Syphilis Department of the 
Johns Hopkins Hospital by years. 


TYPE OF SYPHILIS BEFORE NEURORECURRENCE AND TREATMENT 

Type of Syphilis Before the Neurorecurrence.—In all except one 
patient in this series, the neurorecurrence was immediately preceded by 
typical primary or secondary syphilis. The one exception was a white 
girl whose case has already been briefly reported," in whom infection 
with syphilis and impregnation apparently coincided, with a resultant 


11. Moore, J. E.: Studies on the Influence of Pregnancy in Syphilis: I. The 
Course of Syphilitic Infection in Pregnant Women, Bull. Johns Hopkins Hosp. 
34:89, 1923. 
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suppression of the lesions of early syphilis. In sixty-nine patients, 
it was possible to obtain a fairly accurate idea of the extent of the 
early lesions. The diagnosis of syphilis was made for sixteen patients 
while the infection was still in the primary stage (four cases of seronega- 
tive and twelve of seropositive primary syphilis). In fifty-two patients 
secondary lesions had appeared. The secondary outbreak was of aver- 
age intensity in twenty-six ; was extremely profuse in eleven, and is said 
to have been unusually mild, with a sparse or absent skin eruption or 
only a few mucous lesions, in fifteen instances. As this is about the 
general distribution of mild, average and profuse secondary outbreaks 
in all patients with early syphilis, it is suggested that the intensity of the 
early tissue reaction to infection apparently does not play any role in 
the genesis of neurorecurrences, as it is thought to do in late 
neurosyphilis. 

Records are available of Wassermann tests, performed at the time 
of admission, in the hospital laboratory, on forty-seven of these patients 
for whom the diagnosis on admission was secondary syphilis. Interest- 
ingly enough, the test was completely negative in three, or 6.3 per cent; 
in each of these instances the diagnosis was confirmed by a positive 
dark-field examination. This is higher than the 1.3 per cent seronegative 
early cases of secondary syphilis in our experience and possibly indicates 
a lack of resistance against infection on the part of the patient. 

Treatment Before the Neurorecurrence.—Fiity-five patients received 
antisyphilitic treatment in this clinic prior to the neurorecurrence. All 
these were treated with arsphenamine (old arsphenamine). The 
remainder were treated elsewhere with some arsphenamine product, 
usually neoarsphenamine, though one of these received as his only early 
treatment three bottles of some liquid medicine by mouth. In this 
clinic, the dosage of arsphenamine was practically always 0.3 Gm. for 
women and 0.4 Gm. for men. In only one instance in this series has 


25 


a neurorecurrence followed an arsphenamine dosage of 0.1 Gm. per 
pounds (11.3 Kg.) of body weight, though this dosage level has been 
in routine use for three years. This fact lends weight to the opinion that 
the patient with early syphilis stands a better ultimate chance of cure 
if the first three injections of arsphenamine are given at the higher 
dosage level. 

Of the whole number of patients, forty-seven received as treatment, 
prior to the neurorecurrence, six injections or less of arsphenamine. 
An additional fourteen patients received from seven to sixteen injections 
of arsphenamine, usually at irregular intervals, without mercury or bis- 
muth as interim treatment. Fight patients took one or two courses of 
arsphenamine with at least one month of treatment with mercury by 


inunction; two took three courses of arsphenamine, with mercury 
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at irregular interims. Only one patient of the whole series had received 
bismuth instead of mercury; in this instance, twenty injections of 
arsphenamine and nine of bismuth, all at irregular intervals, preceded 
a lapse of one month and a bilateral neuroretinitis. To my mind, this 
fact offers suggestive evidence of the superiority of bismuth to mercury 
as an interim treatment between courses of arsphenamine in early cases 
of syphilis, at least so far as protection of the nervous system is 
concerned. 

My favorable experience with bismuth seems to be general, if one 
may judge from the paucity of neurorecurrences reported after its use. 


\ few cases only have appeared, reported by Nathan.'* 


THE COURSE OI rt WASSERMANN REACTION IN PATIENTS 
WITH NEURORECURRENCES 


Not as much information as was hoped has been gained from a 
study of the Wassermann reaction on the blood in patients with neuro- 
recurrences. In chart 2 is shown the composite Wassermann curve 
(the method of obtaining this has been described elsewhere),** of forty- 
one patients whose treatment before and after the neurorecurrence was 
given in the clinic, as compared with the composite curve for 229 patients 
with cases of early syphilis who were treated intermittently.2* Except 
for the presence of a definite provocative flare up after the neurorecur- 
rence, there is not any material difference between the special and the 
general group. Certainly, the behavior of the Wassermann reaction in 
the blood under treatment will not aid in predicting the possibility of 
a neurorecurrence. 

It is of some interest to compare the Wassermann reactions in the 
blood at the time of the last treatment preceding the neurorecurrence 
with those taken at the time of the first treatment following it. ‘These 
are as follows: In two cases, a positive Wassermann reaction remained 
positive ; in one case, a doubtful reaction remained doubtful; in eleven 
cases, a positive reaction became negative; in twenty-two cases, a nega- 
tive reaction remained negative; in thirteen cases, a negative reaction 
became positive; in one case, a suggestive positive reaction became 
positive. 

Thus, during a period without treatment, and while a serious lesion 
in the nervous system was developing, the Wassermann reaction in the 
blood became negative in eleven instances, and relapsed from negative 
to positive in only thirteen of fifty patients. At the actual moment of 


12 Natl in, ] ‘ Neurore zidive nach W mutbehar llung, Munchen. med. 
Wehnschr. 72:1420, 1925 

13. Moore, J. E., and Kemp, J. E.: The Treatment of Early Syphilis: IIT. The 
Wassermann Reaction in Treated Early Syphilis, Bull. Johns Hopkins Hosp. 
39:36, 1926. 
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the neurorecurrence, the Wassermann reaction in the blood was negative 
in thirty-three patients. In many instances, it remained persistently 
negative throughout subsequent treatment. 


THE LENGTH OF THE LAPSE PRIOR TO THE NEURORECURRENCE 

The average interval without treatment prior to the development of a 
neurorecurrence was eight and one tenth weeks. In twelve patients it 
was one month or less (four weeks in six, three weeks in four and two 
weeks and one week in one each); in thirty-seven, from one to two 
months; in eight, from three to four months; in three, from four to five 
months, and in three, from five to six months. Four patients could not 
give accurate data on this point. It is of great interest that four patients 


| 
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Chart 2.—The behavior of the Wassermann reaction during treatment in forty- 
ne patients, as c red with that for uncomplicated early syphilis. The ordinate 


represents the titer of the composite Wassermann tests on a scale of 0 to 4 
(0 equals negative, 4 equals positive). The abscissa represents weeks of treatment. 
A Wassermann test is done at the time of each intravenous injection of arsphen- 


ne. The heavy line between open circles represents the behavior of the Wasser- 


in reaction during the first and second courses of arsphenamine in 229 patients 

with uncomplicated early syphilis who lapsed from treatment between the first 

1 second courses; the lighter line between solid dots represents the Wasser- 

mann course before and after the neurorecurrence in forty-one patients. In each 

curve, the line of dashes represents an interval without treatment approximating 
rage of two n s 


developed typical neurorecurrences while under active continuous treat- 
ment with no lapses or rest periods. In each case, the neuraxis lesion 
appeared while the patient was using inunctions of mercury, following a 
course of arsphenamine, and each patient was emphatic in asserting that 


he had used the rubs faithfully and according to directions. The lesions 
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in these four patients were: in two, bilateral neuroretinitis, each with nor- 
mal spinal fluid at the time of the neurorecurrence ; in one, paralysis of 
the left sixth nerve, with a normal spinal fluid, and in one, paralysis of 
both branches of the left eighth nerve, with a fluid of the meningeal type. 
A similar instance has not been encountered in this clinic since bismuth 
was substituted for mercury. Nathan ** pointed out that the time 
interval between the last treatment and the neurorecurrence is apparently 
prolonged in patients treated with bismuth. 


THE CHARACTER OF THE NEURORECURRENCE 
A study of the clinical aspects of my material reveals much interesting 
and some unusual data. In nine patients, acute syphilitic meningitis 
developed, manifested by severe headache, stiff neck, malaise and, 


TaBLe 2.—I/nvolvement of Cranial Nerve in Sixty-Three Cases of 


Neurorecurrence 


Nerve Leftt Right Bilateral Side Not Stated 
Second.... Ss 5 ) 
Eighth...... 11 6 13 
Eleventh.. 


*In eighteen cases of lesions of the eighth nerve of which I have accurate details, the 
cochlear branch alone was involved in thirteen, and both cochlear and vestibular branches 
in five. There was not any instance of isolated vestibular branch palsy. 

+ The left side was affected nearly twice as often as the right. There is not any obvious 
explanation for this. 


rarely, slight fever, without focal lesions of the cranial nerves. One 
negro man, aged 23, suddenly developed epileptiform seizures and was 
found to have a normal spinal fluid except for the presence of thirty-one 
cells and ++ globulin. In five patients, the lesion was predominantly 
vascular, manifested by a sudden apoplexy, usually with hemiplegia. 
In sixty-three patients the usual picture of sudden paralysis of a cranial 
nerve occurred, with or without signs of accompanying meningeal irrita- 
tion. A single nerve (or pair of nerves) only was involved in forty- 
five; in eighteen instances more than one of the cranial nerves was 
affected. As in the experience of others, the second, seventh and eighth 
pairs of cranial nerves were those most frequently attacked, as may 
be seen from table 2; my cases are interesting, however, in that they 
include one patient with paralysis of the olfactory nerve and two with 
involvement of the vagus nerve. In the former patient, the left first, 
seventh and eighth nerves were all affected ; in the latter two, the involve- 


ment of the vagus nerve (apparent from paralysis of one recurrent 
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laryngeal nerve and dysphagia, in each instance with positive reac- 
tions of the meningeal type in the spinal fluid) was an isolated 
phenomenon. 

Because of their unusual interest, the records of two patients are 
briefly presented : 

REPORT OF CASES 

Case 1.—Pachymeningitis Interna Hemorrhagica as a Neurorecurrence. 

N. H., a colored man, aged 25, was first seen on Oct. 17, 1923, with a penile 
chancre and a large flat papular cutaneous syphilid. The Wassermann test of the 
blood was positive. On October 24 and 31, November 7, December 26 and Jan- 
uary 2 and 9, he received arsphenamine, 0.4 Gm. each time, the Wassermann test 
of the blood becoming negative by December 26. He then lapsed from observa- 
tion. On Feb. 23, 1924, he had an attack of weakness and loss of sensation in the 
left hand lasting two hours, with a similar attack three days later. On Feb- 
ruary 27, he was seized with sudden persistent severe headache, followed two days 
later by projectile vomiting without nausea. He was admitted to the hospital 
on March 7, 1924. At this time there were noted bradycardia, drowsiness, irreg- 
ular breathing, weakly positive Kernig sign, bilateral choked disks and hyper- 
active reflexes, with patellar and ankle clonus and absent abdominal reflexes. The 
Wassermann test of the blood was positive; the spinal fluid showed 31 cells, glob- 
ulin +-+, Wassermann test positive with 0.2 cc.; the colloidal tests were not made. 

In spite of arsphenamine in large doses (0.6 Gm.) every three or four days, 
together with large amounts of potassium iodide by mouth, he became steadily 
worse. He was more drowsy, headache and vomiting persisted and the choking 
of both disks advanced. On March 29, the skull was trephined on both sides. On 
puncture, 35 cc. of dark coffee-colored fluid was obtained on the right side and 
none on the left. This was repeated two days later, but fluid was not obtained 
again. Immediately after the operation, the condition improved, and within ten 
days the patient was up and about the ward, the choked disks having entirely 
subsided. After two further injections of arsphenamine, on April 7 and 13, the 
spinal fluid, retested on April 24, showed the following: 11 cells, globulin +, 
Wassermann test positive with 0.6 cc. and mastic curve 4443210000. The patient 
has not been seen since. 


Case 2.—A phasia, Ouadriplegia, Bilateral Choked Disks and Acute Meningitis 
i i 


1s a Neurorecurrence after Recurrent Secondary Syphilis. 


H. S., a white man, aged 38, was admitted on Feb. 27, 1924, with the follow- 


1 


ing history: In October, 1923, he had a penile sore and a skin rash, diagnosed 
elsewhere as syphilis; for this he was given three weekly injections of arsphen- 
amine. On Dec. 19, 1923, the left eye became inflamed and painful with blurred 
vision. At this time there was pain in the back, neck and left side of the head. 
Arsphenamine (seven weekly injections) was again administered elsewhere, the 
last injection being given three weeks before admission to the clinic. 

The entrance examination showed pigment deposits from an old iritis in the 
left anterior chamber. There were fine opacities in the vitreous. The left nerve 
head was swollen, and the vessels were engorged. The right eye was normal. 
The deep reflexes were hyperactive. The Wassermann test of the blood was 
negative. 

Since the iritis was still active, the patient received between March 12 and 
June 4, 1924, six irregularly spaced injections of 0.3 Gm. of silver arsphenamine. 
He then lapsed from treatment. 
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On July 7, 1924, he suddenly lost the power of speech for two hours, without 
other paralysis. He reported to the hospital because of this, and on July 12, his 
spinal fluid showed 151 cells, globulin + + +, the Wassermann test positive with 
0.1 cc., and a mastic curve of 1233210000. The Wassermann test of the blood was 
still negative. On July 13, the day after the spinal puncture, he suddenly developed 
an incomplete right hemiplegia and inability to speak. Admitted to the hospital on 
July 16, he showed irritability, mental dulness, anarthria, irregular respirations, 
unequal pupils, bilateral choked disks, paralysis of the soft palate, hyperactive 
reflexes and bilateral positive Babinski, Gordon and Oppenheim signs. There was 
weakness of the whole right side. 

Within a few days he developed a left hemiplegia, and for a short time was 
paralyzed in all four extremities. 

Eight months of irregular treatment, including only five injections of arsphen- 
amine, three of neoarsphenamine, five of sulpharsphenamine and six of trypars- 
amide, brought about complete clinical relief, and the spinal fluid on April 11, 
1925, was completely normal. He has not been seen since. 

In six patients, the neurorecurrence was accompanied by a simul- 
taneous outbreak of recurrent cutaneous or mucous lesions of a 
secondary type. One patient, who appeared with a sudden paralysis 
of the left eighth nerve, ten months after infection, had at the same time 
definite lesions of a tertiary type in the skin and bones. 


THE SPINAL FLUID IN NEURORECURRENCES 


An attempt has been made roughly to classify the observations made 
in the spinal fluid in seventy-four patients with neurorecurrences. In 
eight of these, the spinal fluid was normal. In twenty, the abnormalities 
were those usually associated with syphilitic meningitis, this statement 
being based on a high cell count, predominantly of lymphocytes. Since 
this is a relatively large series, the fluid changes in these twenty patients 
are presented in detail in table 3, which indicates the lack of parallelism 
between the four fluid tests. In five patients, the changes in the fluid 
were equivocal (positive Wassermann test by icebox technic with other 


1 


tests negative, etc.) and could not be classified. The remainder 


fitted well into the classification described for early asymptomatic neuro 


syphilis..* Group 1 fluids (slight pleocytosis and globulin increase, 
with other observations normal) were present in 4; group 3 (paretic 
formula) in 10, and group 2 (the intermediate group, into which those 
fluids classified as meningeal would also fit except for the presence of 
an excessively high cell count) in 27. 


The question at once arises as to the validity of the diagnosis in 


the eight patients with completely normal fluids. All these had sudden 

paralyses of the cranial nerves, usually without headache or other sig1 
14. Moore, J. E.: Studies in Asymptomatic Neurosyphilis: II. The Classifica 

tion, Treatment and Prognosis of Early Asymptomatic Neurosyphilis, Bull. Johns 


Hopkins Hosp. 33:231, 1922. 
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of meningeal irritation. In two, there was bilateral neuroretinitis; in 
two, bilateral involvement of the eighth nerve; and in one each, a lesion 
of the sixth, of the seventh, of the eighth and of the seventh and eighth 
nerves combined. 
RESPONSE TO TREATMENT 

The Immediate Clinical Response to Treatment.—It is no longer 
necessary to discuss the point as to the advisability of arsphenamine 
treatment of patients with neurorecurrences. ‘These accidents are due, 
not as was once thought to arsphenamine, but to too little arsphenamine. 
The immediate outlook for clearing up the acute lesion is good in all 
patients except those with lesions of the auditory nerve. In the patients 
of whom I have record there was immediate improvement and rapid 


TABLE 3.—Meningeal Fluids in Neurorecurrences 


Wassermann Colloidal 

Case Cells Globulin Reaction Curve 

] 270 + 0.4 ce. 1 

4 144 l0ce. 4 4432100000 
} 150 1.0 ce. 1133321000 
370 0.1 ce. 4 4542220000 
5 168 oe O.lee. 4 55553821000 
6 1,730 +++ O.lee. 4 3321000000 
7 520 ++ O.lee. 4 5556543210 
8 680 0.1 ce. { 2345210000 
9 950 $4 0.4 ce. 6 1123321000 
10 210 : 0.6 ee. 5553321000 
1] 310 4 2223443221 
12 1,245 + 0.1 ee. 4 3442100000 
13 2,710 ++ 0O2cc. 3 5555321000 
14 410 1.0 ce 0 0123321000 
0.4 ee. 5553321000 
17 151 + 0.1 ee. 4 2444410000 
18 131 + 1.0 ee. 4 1000000000 
] 24 O.lee. 4 2332100000 
0 180 + 0.4 ce. 4 4443210000 


disappearance of signs and symptoms in all except eleven, of whom 
seven had involvement of the auditory nerve. 

One would expect that the sudden occurrence of a dramatic accident 
of this nature, which even to the layman indicates involvement of the 
brain, would serve as a salutary lesson to the patient against further 
inadequate treatment. Strangely enough, on reviewing this point, I find 
that six patients took no treatment at all following the neurorecurrence ; 
in forty-six, subsequent treatment was inadequate to do more than 
alleviate the acute symptoms; only in twenty-five was subsequent treat- 
ment at all adequate. 


The 


Ultimate Outcome of Neurorecurrences—In my group of 
patients, an opinion as to the ultimate outcome is based on a complete 
study of the patient, including physical and neurologic examination, and 
tests of the blood and spinal fluid, at least one year after the last treat- 
ment was given. Eleven patients have been restudied after an interval 


of from one to two years; six after from two to three years; 
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eight after from three to five years, and five after from five to nine 
years without treatment. Since, in untreated patients, the average 
interval between infection and the first appearance of symptoms or 
signs of parenchymatous neurosyphilis (tabes or paresis) is from 
twelve to fifteen years, it is obvious that in all instances the elapsed time 
is too short for one to be certain that this eventuality may not still occur. 
However, if there was not any discoverable clinical evidence of neuro- 
syphilis (except in two patients, residual partial paralyses of the cranial 
nerves involved in the neurorecurrence), and repeated examinations of 
the blood and spinal fluid during the period of probation gave negative 
results, the patient has been classified as probably cured. 

My material is compared in table 4, with that recently published by 
Rothschild.* The definition of adequate treatment after the neurorecur- 


Taste 4.—The Ultimate Outcome in Neurorecurrences 
Inadequately Treated After Adequately Treated After 
Neurorecurrence Neurorecurrence 
Devel- Developed Clinical Devel- Developed Clinical 
oped Meningo- Clinical Cure; oped Meningo- Clinical Cure; 
Tabes vascular and No Sero- Tabes vascular and No sero- 
Total or Neuro- Serologie logie Neuro- Serologic logic 
Cases Paresis syphilis Cure Data Paresis syphilis Cure Data 
This series.. 2s l 6 7 
Rothschild: - 6 
Ztschr. f. d | doubt all 
ges. Neurol. 1 ful doubtful 
Psychiat. 109: 
159, 1927 
(36°7% 79 
Not included this series 


rence, as understood by this observer and by me, is essentially the 
same: 1.e., from four to six long courses of an arsphenamine, usually 
old arsphenamine rather than any substitution product, with the admin- 
istration in the interim of mercury or bismuth, treatment being 
continuous. Less than four such courses of arsphenamine I have 
regarded, for purposes of study, as inadequate treatment. ‘To be more 
specific about our plan of treatment after a neurorecurrence (or in 
precocious meningeal neurosyphilis without previous treatment) we give 
arsphenamine in courses of from ten to twelve weekly injections of 0.4 
Gm. each. The interim between courses, at first not more than six 
weeks, gradually lengthens as time goes on, and is completely filled with 
weekly intramuscular injections of 0.2 Gm. each of bismuth salicylate, 
together with large doses of potassium iodide by mouth. ‘Treatment 
is controlled with frequently repeated Wassermann tests on the blood 
and spinal fluid examinations, and is continued until both of the tests 
have become and have remained negative for one year. Rest periods 
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are not permitted. If it is necessary to use any substitute for arsphena- 
mine, we prefer silver arsphenamine to neoarsphenamine, chiefly on the 
basis of German experience. 

Only two patients in my series were given intraspinal treatment, 
in contrast to the frequency of its use under similar circumstances by 
Fordyce,’® or by Stokes and Shaffer.** Tryparsamide has occasionally 
been employed in serologically resistant cases; and in two instances 
malaria has been resorted to when other methods of treatment failed to 
produce a normal spinal fluid. 

The Outcome After Inadequate Treatment—Fourteen patients in 
my series have been followed and reexamined at intervals of from one 
to nine years after the wholly inadequate treatment of a neurorecur- 
rence. Of these, one developed changes in disposition and personality, 
speech and slight memory defect, marked facial tremor, left secondary 
optic atrophy, hyperactive deep reflexes and a spinal fluid with the paretic 
formula, two years after a neurorecurrence involving the left optic nerve. 
Following the neurorecurrence he had received only six injections of 
arsphenamine. It was thought that these observations justified the 
diagnosis of early general paresis. ‘The interval between infection and 
the diagnosis of paresis was two years and ten months. 

In five patients, reexamined at intervals of fourteen months, and 
three, four and one-sixth, four and one-half and four and one-half 
years after the neurorecurrence, respectively, there were objective neuro- 
logic signs which permitted the clinical diagnosis of diffuse cerebrospinal 
(meningovascular) neurosyphilis. Mental changes could not be made 
out in any of these patients, although in three of them, the changes in 
the spinal fluid were typically of the paretic type. It is more than 
possible that in these three patients, at least, the ultimate diagnosis will 
have to be revised from diffuse meningovascular to parenchymatous 
neurosyphilis. 

The case of one other patient also has been classified as meningo- 
vascular neurosyphilis. The man, admitted first with secondary syphilis, 
developed paralysis of the right facial nerve and bilateral paralysis of 
the auditory (cochlear) nerve two months after seven irregularly spaced 
injections of arsphenamine. Though the facial paralysis cleared up, 
the patient remained completely deaf, and seventeen months after the 
neurorecurrence, the spinal fluid was still positive in spite of three 
courses of arsphenamine and treatments in the interim with mercury. 
15. Fordyce, J. A.: Results of Treatment in Syphilis of the Nervous System, 
Brit. J. Dermat. 36:47, 1924. 

16. Stokes, J. H., and Shaffer, L. W.: Results Secured by Standard Methods of 
Treatment in Neurosyphilis, J. A. M. A. 83:1826 (Dec. 6) 1924. 
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Seven patients who were as inadequately treated as the preceding 
seven were free of all symptoms or signs of neurologic damage, and 
.had completely negative tests in the blood and spinal fluid at intervals 
of one, one and one-fourth, one and two-thirds, three, three and one- 
fourth, five, and eight and one-half years, respectively, after the accident. 
These have been classified in the table as clinical and serologic “cure.” 

Thus, of fourteen patients with neurorecurrences, whose subsequent 
treatment was inadequate, seven, or 50 per cent, have ultimately 
developed outspoken clinical neurosyphilis. In one instance this is 
actually, and in three potentially, of the paretic type. The interval 
between infection and the appearance of late neurosyphilis has ranged 
from fourteen months to four and one half years, which is far shorter 
than the usual interval in untreated patients. 

Rothschild’s material is even more interesting. In his series, twelve 
patients were followed for from one to thirteen years after the inade- 
quate treatment of a neurorecurrence. Of these, Rothschild made the 
final diagnosis of tabes for four, at intervals of from three and one-half 
to nine and two-third years after the neurorecurrence. [From the evi- 
dence he provided, the diagnosis of tabes is tenable for three of the 
patients, in one of whom a tabetic arthropathy finally developed. One of 
the four would in this country be regarded as having diffuse cerebro- 
spinal syphilis, since there were not any evidences of changes in the 
posterior columns of the cord, and the diagnosis is based on unequal, 
sluggish pupils and unilateral optic atrophy. In this and one other case 
the clinical diagnosis was unfortunately not checked by examination of 
the spinal fluid. 

Two of Rothschild’s patients ultimately developed paresis. For one 
of these the diagnosis is, according to the author, still questionable, but 
the other died of diabetes shortly after the clinical diagnosis of paresis 
had been made, and in this instance necropsy confirmed the clinical diag- 
nosis of parenchymatous neurosyphilis of the paretic type. 

As Rothschild pointed out, his own cases, and now those of my 
series, are the first reported in the literature in which tabes or paresis 
has been observed to follow a neurorecurrence. I have not had any 
cases of tabes, but my material has not been observed for so long a 
time as his. ; 

Three of Rothschild’s patients have been classified in the table 
as having doubtful meningovascular neurosyphilis. One of these, 
six months after a neurorecurrence, suddenly developed a hemiplegia 
and died. Necropsy was not performed and clinical study before death 
was inadequate to rule out hypertensive cardiorenal disease. A second, 
who was known to have chronic nephritis, died suddenly from cerebral 
hemorrhage at the age of 31, four and one-third years after a neuro- 
recurrence. Definite evidence of syphilis was not found at necropsy. 
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The third patient suddenly went into coma and died two years after the 
neurorecurrence. An adequate clinical study was not made, and a care- 
ful necropsy did not disclose a cause for death; especially were there not 
any evidences of syphilitic cerebral vascular disease. In all these 
patients, death may have been wholly or partly due to meningovascular 
neurosyphilis, but a definite conclusion cannot be reached. 

Rothschild also reported three “cured” patients, in spite of inadequate 
treatment, in one of whom the status of “cure” was not confirmed by 
study of the spinal fluid. He considers that these patients have been 
spontaneously cured. 

The Outcome After Adequate Treatment.—Fourteen of my patients 
have been restudied at intervals ranging from one and one-quarter to 
seven and one-quarter years after the neurorecurrence. Of these, two 
still have positive reactions of the group 2 type in the spinal fluid, but no 
clinical evidence of neurologic damage, and are classified as having 
meningovascular (asymptomatic) neurosyphilis. The first of these 
patients received, subsequent to the neurorecurrence, six courses of 
arsphenamine with interim treatments with mercury ; the second received 
thirty-five injections of arsphenamine and fifty of tryparsamide, with 
mercury and bismuth in the interim, and finally malaria, without reducing 
the reactions in the spinal fluid to negative. Two others developed 
definite neurologic and psychiatric evidence of general paresis, with 
typical abnormalities in the spinal fluid, one and two-third years and six 
and two-third years after the neurorecurrence and in spite of four 
courses of arsphenamine in the first and of sixty-five injections of 
arsphenamine and fifty of tryparsamide with the usual interim treatment 
in the second. 

Ten patients, however, were clinically and serologically well, at inter- 
vals ranging from one to seven and one-quarter years after the neuro- 
recurrence. The amount of treatment necessary to produce this result 
ranged from twenty-two to 100 injections of arsphenamine (tryparsa- 
mide used in three, intraspinal treatment in one), with an average of 
forty injections (six courses) and the usual interim treatment. Unlike 
Rothschild, I have not included any patients as “cured” in whom the 
favorable clinical outcome has not been confirmed by examination of 
the spinal fluid. In the light of present knowledge of asymptomatic 
neurosyphilis this is unjustifiable. 

In my material, of fourteen adequately treated patients with neuro- 
recurrences, the ultimate outcome was excellent in ten, or 71 per cent, 
as contracted with 50 per cent in the inadequately treated group. 

Rothschild studied twenty patients after adequate treatment, all of 
whom were clinically well but in only five of them was the condition 
confirmed by study of the spinal fluid. He did not find any examples of 
late neurosyphilis after the adequate treatment of neurorecurrences. 
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Considering together my own and Rothschild’s series, it appears that 
if a patient with a neurorecurrence is inadequately treated the ultimate 
clinical outcome, as based on subsequent neurologic and serologic study, 
will be satisfactory in only about one third of the cases ; that such patients 
stand about one chance in four of subsequently developing tabes or 
paresis, and slightly more than one chance in three of developing diffuse 
meningovascular neurosyphilis. If, on the other hand, treatment of 
the neurorelapse is adequate, the ultimate clinical outcome (controlled 
by examination of the spinal fluid) will be excellent in four patients of 
five. Even adequate treatment, however, and a great deal of it, will not 
prevent the occasional patient from developing paresis or diffuse cere- 
brospinal syphilis. In these cases, the ultimate unfavorable outcome of 
which can, in my experience, be predicted from the fact that a spinal 
fluid of the group 3 type cannot be rendered completely negative by 
usual methods of treatment, fever therapy may prove of great value. 

It is apparent, from both Rothschild’s material and my own, that the 
time interval between infection and the development of late neuro- 
syphilis, especially parenchymatous neurosyphilis, may be greatly 
shortened from that observed in untreated patients with syphilis. The 
explanation for this is not yet clear, though it has been suggested by 
many authors that modern intensive antisyphilitic treatment not only has 
increased the incidence of neurosyphilis, but also has shortened the 
interval between infection and the appearance of neurologic signs and 
symptoms. This point was discussed in detail by Wilmanns. 


THE PATHOLOGY OF NEURORECURRENCES 

Since death as a result of a neurorecurrence is uncommon, informa- 
tion as to the pathologic changes is difficult to obtain. Pirila,®’ Lloyd,’® 
and Pette *® reported six cases. Briefly, there may be widespread 
leptomeningitis with extensive lymphocytic infiltration about, and sub- 
endothelial proliferation of, large and small vessels in the meninges; 
or the lesion may, as in Lloyd’s case, be entirely focal, without a gener- 
alized meningeal change. 

COMMENT 

Although a study of my material has contributed several points of 

interest, it has aided little toward the recognition of the potential neuro- 


17. Wilmanns, K., and Steiner, G.: Syphilis und Meta-syphilis, Ztschr. f. d 
ges. Neurol. u. Psychiat. 101:875, 1925. 

18. Pirila, P.: Ueber die friihluetische Erkrankung des Zentralnervensystems, 
Arb. a. d. path. Inst. zu Helsingfors 11:91, 1919. 

19. Lloyd, J. H.: Syphilis of the Eighth Nerve, Arch. Neurol. & Psychiat. 5: 
572 (May) 1921. 

20. Pette, H.: Weitere klinische und pathologische-anatomische Beitrage zum 
Kapitel der Friihlues des Zentral-nervensystem, Ztschr. f. d. ges. Neurol. u. 
Psychiat. 92:346, 1924. 
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recurrence. I have pointed out that here, as in other types of neuro- 
syphilis, the factors of race and sex play some role. Females are less 
susceptible than males, and blacks less than whites. The character and 
extent of early syphilitic lesions, or the response of the patient to treat- 
ment, as judged by the course of the Wassermann test of the blood, do 
not offer any aid in the attempt to recognize the potential neurorecur- 
rence before it develops. This is of particular interest in view of 
Wilmanns’ and Steiner’s hypotheses of the relation of neurorecurrences to 
metasyphilis. Wilmanns believed that there has been a definite altera- 
tion in the character of syphilitic infection in civilized as opposed to 
uncivilized peoples. In Europe and America, destructive lesions of the 
skin and bones are rare, while vascular syphilis, visceral syphilis and 
neurosyphilis are common, in contrast to the state of affairs a century or 
even thirty years ago. In less highly civilized communities, on the other 
hand, the infection retains its original character, with severe skin and 
bone lesions, and metasyphilis, especially paresis and tabes, are almost 
unknown. The most important difference applied to syphilis in civil- 
ized as opposed to uncivilized communities, Wilmanns thought, is the 
use of modern intensive treatment (arsphenamine). Therefore, accord- 
ing to him, this must be the factor which has produced the change in 
type of syphilitic infection, and he postulated an alteration in the biologic 
properties of strains of Spirochacta pallida by the prolonged action of 
chemical substances. 

Without for the moment raising other objections to this theory, one 
wonders if in civilized countries the decrease in lesions of the skin and 
bones, and more especially the increase in visceral syphilis, vascular 
syphilis and neurosyphilis may not be more apparent than real, more 
relative than actual, owing to increased refinements of diagnostic 
methods; and, on the contrary, the reason for the apparent rarity of 
metasyphilis in uncivilized communities may be merely that while 
present, it remains unrecognized. That this is actually the case in China 
I was assured by Frazier,24 a competent observer at Peking Union 
Medical College. It has frequently been said that tabes and paresis are 
rare in China. Frazier reported that they are as common there as here. 

Rothschild also pointed out that this theory does not explain the high 
incidence of abnormalities in the spinal fluid in untreated patients with 
early syphilis, nor the fact that the majority of paretic and 
tabetic patients have not received early treatment. Furthermore, like 
many others, he felt that the question of the marked increase of meta- 
syphilis since the introduction of the arsphenamine is at least debatable. 


21. Frazier, C. N.: Personal communication to the author. 
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On the basis of my material, I think that nothing new has developed 
to alter the conception of neurorecurrences offered by Ehrlich,’ and 
subsequently amplified by many others. Substerilizing treatment with 
arsphenamine may destroy all the spirochetes except those in the nervous 
system, these being left unaffected because of the difficulty of penetrating 
nervous tissue with spirocheticidal drugs. This sudden destruction of 
organisms in early syphilis prevents the tissue response as manifested 
by the development of lesions and their spontaneous healing 
which occurs in untreated patients with syphilis, and thus leaves the 
patient without the immune reactions which the tissue response pre- 
sumably calls forth. The foci of organisms in the nervous system are 
therefore at liberty to multiply as if they had been freely introduced 
from without; after an incubation period (averaging eight weeks), cor- 
responding roughly to the interval between infection and the appear- 
ance of secondary syphilis, the inflammatory reaction in the nervous 
system has progressed to the point of producing symptoms, the neuro- 
recurrence. 

Concerning the reasons why a neurorecurrence does not occur in 
every patient with early syphilis who is inadequately treated, several 
possibilities arise. A small amount of early treatment may actually cure 
one patient when it does not have any such effect in another. Some 
patients, though not many, may altogether escape invasion of the nervous 
system in the original dissemination of organisms. If invasion has 
occurred before treatment, the organisms in the nerve tissues may have 
been destroyed by treatment, while foci persist elsewhere in the body. 
A neurorecurrence may actually develop in a silent area of the brain, 


not producing any recognizable clinical manifestations. That this latter 


) 
early asymptomatic neurosyphilis after inadequate treatment.’* The 


is actually the case is strongly suggested by the increased frequency 


number of organisms in the brain may be so small that it takes years, 
instead of weeks or months, for the development of an inflammatory 
reaction. Doubtless there are other hypotheses; these at least go far 
toward explaining the relative infrequency of genuine clinical neuro- 
recurrences. 

One may conclude that every inadequately treated patient with an 
early case of syphilis is a potential candidate for a neurorecurrence. 
If this development cannot be predicted, it can at least be minimized by 
three important features of the scheme of treatment of early syphilis. 
The most important is that the treatment of patients with primary or 
secondary syphilis should be continuous without any rest periods until 
the point is reached when treatment may be finally stopped. My material 


22. Ehrlich, P.: Ueber Salvarsan, Mtinchen. med. Wechnschr. 58:2841, 1911. 


} 
| 


WOORE—NEURORECURRENCES AND LATE SYPHILIS 


indicates also that something is apparently gained if the first three injec- 
tions of the first course of arsphenamine are given at the dosage level of 
0.1 Gm. per twenty-five pounds (11.3 Kg.) of body weight; and if 
bismuth is substituted entirely for mercury in early cases of syphilis. 

[If a neurorecurrence does develop, it must be remembered that it 
is not a benign manifestation of early syphilis; that it certainly does 
not protect the patient against the possibilty of developing paresis, 
tabes or diffuse meningovascular syphilis later in life, and that it requires 
intensive and sometimes prolonged treatment to bring about an ultimate 
favorable result. 

SUMMARY 

1. Neurorecurrences occur in at least 0.2 per cent of patients with 
early cases of syphilis. 

2. Males are more susceptible to this form of neurosyphilis than 
females, and whites more than negroes. 


(11.3 


course of treatment, and the substitution of intramuscular injections of 


An arsphenamine dosage of 0.1 Gm. per twenty-five pounds 


Kg.) of body weight for the first three injections of the first 


bismuth for inunctions of mercury in the interim, have apparently 
reduced the incidence of neurorecurrences in this clinic. 

4. The phenomenon of neurorecurrence is limited to inadequately 
treated patients with early syphilis; it does not appear late in 
the course of the infection. The type and severity of early lesions do 
not play any part, apparently, in its production. 
rhe treatment preceding the neurorecurrence is always inadequate, 
and usually consists of a few injections of an arsphenamine, without mer- 
cury or bismuth. Neurorecurrences are rare after the administration of 
bismuth. 

6. The behavior of the Wassermann reaction during the treatment 
preceding the neurorecurrence is not significant. The Wassermann test 
of the blood is frequently completely negative at the time of appearance 
of a neurorecurrence. 

7. The time interval between the last treatment and the development 
of a neurorecurrence averages eight weeks, the extremes being one 
week and six months. 


Clinical data regarding neurorecurrences are presented. 
9. The spinal fluid at the time of a neurorecurrence usually gives 
positive tests but does not show anything characteristic. 

10. The immediate clinical response to treatment is usually satis- 
factory except in lesions of the auditory nerve; here the paralysis is 
frequently permanent. 


136 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


11. The ultimate prognosis of neuroreccurences is grave. Of those 
patients with neurorecurrences who were given inadequate treatment, 
50 per cent developed clinical neurosyphilis; and even after adequate 
treatment this occurred in four of fourteen patients. 

12. Paresis has been observed in three patients following a neuro- 
currence. 

13. The time interval between infection and the development of late 
clinical neurosyphilis may be greatly shortened by an antecedent neuro- 
recurrence. 

14. The theories of the mechanism of neurorecurrences are discussed, 

15. It is not possible to recognize the potential neurorecurrence 
before its devel ypment. 

16. The probability of a neurorecurrence can be minimized in several 
ways, the most important of which is that the treatment of early syphilis 
should be continuous without any rest periods until the point is reached 


when treatment may be finally stopped. 


} 


BEHAVIOR PROBLEMS IN ENCEPHALITIS 


A CLINICAL STUDY OF THE RELATIONSHIP BETWEEN BEHAVIOR 
AND THE ACUTE AND CHRONIC PHENOMENA 
OF ENCEPHALITIS * 


EDWARD A. STRECKER, M.D. 


PHILADELPHIA 


My object in the clinical study here presented is three fold: (1) to 
analyze the initial symptoms and signs in those cases of epidemic enceph- 
alitis which terminated in behavior disorders; (2) to review the conduct 
deviation itself in regard to its frequency, extent, type and seriousness ; 
(3) to determine relationships, if possible, between the behavior and 
the sex, age, type and time of onset, prominent clinical phenomena, 
delirium and late neurologic signs. The number of cases is too small 
to permit final interpretations, but at least some prognostic criteria as 
to behavior may be furnished. 


CLINICAL DATA 

Material—tThe clinical material consisted of fifty consecutive 
instances of encephalitis in children (thirty-nine boys and eleven girls) 
ranging in age at the onset of the disease from 18 months to 16 years. 
The children have been under observation for at least five years, either 
in a special hospital for mental diseases or in an outpatient clinic. The 
study was made possible by extensive social service investigation which 
supplemented personal medical knowledge. 

Less difficulty than was anticipated was experienced in finding a 
satisfactory point of departure for the study. <A _ scrutiny of the 
behavior revealed the fact that it more or less naturally divided itself 
into three groups: severe, moderate and slight misbehavior. Further- 
more, a definite distinction could be made out between conduct which 
was largely “motor” and impulsive and malbehavior which was “studied”’ 
and more deliberate. An example of severe misconduct of the motor 
tvpe is as follows: A boy, aged 10, who had acute encephalitis at the 
age of 7, is described as being overactive, constantly in motion, roaming 
about the streets at night, wandering about the house at night, whistling 
and singing; once he suddenly dashed up to an infant sister’s crib and 
swung the baby about by the heels ; often he attacks his sisters, brothers 


and father in a wild impulsive manner; he openly displays sex ten- 


Submitted for publication, June 19, 1928. 


* Read at the Fifty-Fourth Annual Meeting of the American Neurological 
Association, Washington, D. C., May 1, 2 and 3, 1928. 
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dencies. The slight motor type of misconduct is exemplified usually by 
and has at its basis either nervous restlessness or inertia. Naturally, 
both tend to produce some conflict with the environment. In the severe, 
studied type one witnesses such deviations as stealing, forgery, delib- 
erate lying to gain an end, moral lapses and running away, carefully 
planned and with a definite objective. On the whole, there was sur- 
prisingly little overlapping, and the three main divisions of severe, 


moderate and slight misconduct, together with the classifications « 
“motor” and “studied,” were rather clearly defined. 


f 


In twenty-three cases the behavior disorder was severe; it was 
moderate in eleven and slight in sixteen. It was of the motor type 
in thirty-five instances and studied in fifteen. 

Initial Signs and Symptoms.—Given in the order of frequency in 
which they occurred, the following signs and symptoms of the acute 
stage of the encephalitis were noted: sleepiness (41); definite fever 
(24); signs of involvement of the eye muscles—diplopia, strabismus, 
ptosis and other signs (23); influenza-like manifestations (15); 
delirium (14) and headache (14). Less common were “nervous”’ rest- 
lessness, muscular twitchings and incoordinate movements, vomiting, 
paralyses and pareses exclusive of those of the eye muscles, dysphagia, 


reversal of sleep rhythm, vertigo, nausea, severe pain in the joints, 


inability to swallow, convulsions, emaciation, exophthalmos, drooling, tic, 


otitis media, dim vision, retinal hemorrhage, lip smacking, photophobia 
and chills. 


From the clinical presentation in the fifty cases, it appears that a 
somewhat typical syndrome of initial signs and symptoms consists of 
sleepiness, fever, signs of involvement of the eve muscles, influenza or 
influenza-like phenomena, delirium and headache. In nineteen, or 73 
per cent, of the severe behavior disorders, three or more units of this 
syndrome were present during the acute stage, while this was true of 
only three of the slight disorders. The atypical group (in which less 
than three of the usual initial symptoms were manifested) con- 
sisted of twenty-four patients, and in six, or 25 per cent, the resultant 
behavior was severe, while in eight, or 33.3 per cent, it was slight. Thus, 
a definite and fairly typical onset is more likely to be followed bv a 
severe behavior disturbance. 


If one views the severe and slight behavior 


will give an idea of the symptomatic aspects during the acute illness. 


RELATIONSHIP BETWEEN BEHAVIOR AND VARIOUS FACTORS 


Sex.—As stated, there were thirty-nine boys and eleven girls. As 
shown in table 2, boys are more likely to develop severe conduct devia- 


tions. 


ypes separately, table 
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The difference according to sex in regard to motor or studied mal- 
behavior was less marked, but there was a tendency for motor behavior 
disturbances to be more common in boys than in girls, while the studied 
type was relatively more frequent in girls (table 3). 

Type and Frequency of Behavior Disorders and Their Relation to 
Sex.—It is obvious from the reports of many observers that the behavior 
is profoundly disturbed in encephalitis. An analysis of these fifty 
unselected cases will give a fair idea of the range and variety of the 
disturbance. The following traits were noted, and they are listed in the 
order of frequency: disobedience, tantrums, marked restlessness, steal- 
ing, running away, truancy, homicidal trends, teasing, lying, impudence, 


TABLE 1.—Symptomatic Aspects During the Acute Illness 


Severe Slight 
Sleepiness Sleepiness 
Fever Eye muscle signs 
Eye muscle signs Headache 
Delirium T’witching and incoordinate movements 
Influenzal symptoms Vomiting 
Headache Dysphagia 
TABLE 2.—I/ncidence of Severe Conduct Deviations 
Boys Girls 
Behavior disorder severe in 20 (51% Severe in 3 (27%—) 
Behavior disorder moderate in 12 (31%+) Moderate in 4 (36%—) 
Behavior disorder slight in 7 (1I8S%—) Slight in 4 (380%—) 
lA 3 Votor Beha Dis Ince 
Boys (39 Girls (11 
Motor . Motor.. 6 
Studie - 1 Studiec 5 


quarreling, cruelty to children, destructiveness, nocturnal wandering 
about the house, “showing: off,” marked profanity, sexual deviation, 
constant talking, filthiness of person, street begging, “fighting,” sleeping 
in parks, riding freight trains, setting fire to houses, setting fire to 
hing, sex perversion, alcoholism, cruelty to animals, irritability, writ- 
r obscene letters, forgery, screaming, wandering about the country, 
oastfulness, turning in fire alarms, sullenness and slyness. 

The most prominent behavior traits in boys and girls are indicated 
in table 4. 

Table 5 shows the range of age at the onset of the acute encephalitis 
and the severity of the resultant behavior. 

The variations are not sufficiently definite to furnish any clinical or 


prognostic rules. It will be noted, however, that when the encephalitis 


140 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


had its onset in the seven year period between the ages of 6 and 13, not 
only was the incidence greater (thirty-six of the fifty cases, or 72 per 
cent), but the behavior morbidity of severe reactions was slightly 
heavier. 

Relation of Time of Onset to Behavior Type-—Of the entire group 
of fifty cases, the onset of the behavior difficulty occurred at once and, 
indeed, was practically a continuation of the acute encephalitis in thirty- 


eight instances; in one it was postponed five months; in four, six 


TABLE 4.—Most Prominent Behavior Traits 


Boys Girls 
Disobedience Restlessness 
Tantrums Disobedience 


Impudence 
Stealing 

Sexual deviations 
Truancy 
Running away 


Teasing Tantrums 
Lying Alcoholism 
Destructiveness Personal filthiness 


Cruelty to children 


TABLE 5.—Range of Age at Ons: lcute I lit 
Age No. of Cases Severity of Behavior Type of Behavior 
lto 2 1 Ss s 
2to 3 2 S M m m 
3to 4 - MM m m 
ito 5 
5to 6 2 S M I s 
6to 7 S s I 
7Tto 8 7 S S$ 8 SI SI Sl mm 1! ! 
Sto 9 l S s 
9 to 10 8 S 8 8 8S M M SI SI mmm is s s 
10 to 11 8 S S M M M M M M mmm n 
11 to 12 1 Sl m 
12to13 7 S S S 8 M SI mmmii s 
13 to 14 S Sl Sl m m s 
14to 15 l M 
15 to 16 3 M M Sl mm s 
50 Severe, 23; moderate, 16; slight, 11 Motor, 35, studied, 15 
* In this table and tables 6 and 7 S indicates severe: M, moderate: SI, slight: and in the 
fourth column is indicated whether the malbehavior was motor (m) or studied (s) in type. 


months; in three, one year; in one, five years, and in one eight vears.’ 
In these statistics there is support for the theory that one is dealing 
not so much with a sequel but with the effect of the prolongation of 
the encephalitis at a subacute or chronic stage. There is no clinical 
evidence in these cases which would indicate that the behavior is more 
seriously involved if it is a late manifestation, or vice versa. 

In thirty-four patients the onset was acute and the resultant 
behavior was severely disturbed in nineteen (56 per cent) ; moderately 
so in eight and slightly in 7 (21 per cent). 


1. In two cases, there was not sufficient information regarding this point 


| 
Stealing 
Restlessness 
Running away 
Homicidal trends 
Truancy 
| 
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In fourteen patients the onset was subacute and gradual, and in them 
the behavior was severely affected in four (29 per cent), moderately so 
in seven, slightly in three (21 per cent). 

In two patients in whom the onset was so mild that it escaped atten- 
tion at the time, the behavior was not pronouncedly disturbed, and in 
both the reactions were quite slight. 

There is perhaps some reason for thinking that an acute, well defined 
onset is more apt to be productive of a serious conduct deviation. 

Delirium.—When the onset was accompanied by delirium, the 
behavior was markedly abnormal. 

The study of the group would seem to show that delirious reactions 
at the onset are much more likely to be followed by severe behavior 
disturbances and that when the acute symptoms are nondelirious there is 
a greater likelihood of only slight involvement of the behavior. 


TABLE 6.—Delirious Group 


Number of Jehavior Behavior 
Cases Reaction Percentage Type Percentage 
16 S, 11; M, 4; Sl, 1 S, 69; M, 25; Sl, 0.6 m, 10; s, 6 m, 62.5; 8, 37.5 


TABLE 7.—Nondelirious Group 


Number of sehavior sehavior 
Cases Reaction Percentage Type Percentage 
34 8, 12; M, 7: Si, 15 S, 35; M, 21; Sl, 44 m, 25; s, 9 m, 73+; s, 264 
Relationship of Late Neurologic Signs to Behavior —Twenty-eight 


patients showed neurologic signs either as a retention from the acute 
stage or as late developments after the acute illness had subsided. The 
parkinsonism was well developed in nine instances and was an incom- 
plete clinical expression in two. Table 8 indicates the neurologic signs 
and the behavior reactions. 

The group in which there was persistence or late development of 
neurologic signs included twenty-eight cases; the nonneurologic group 
numbered twenty-two. 

There were eleven patients with parkinsonism; the behavior was 
slightly disturbed in eight, moderate in two and severe in only one. 

In the nonneurologic group (twenty-two cases), the behavior was 
severely deviated in twelve and slightly deviated in one, while in the 
neurologic group (twenty-eight cases) the statistics show that deviation 
was “severe” in eleven and “slight” in ten. The inequality is largely 
accounted for by the parkinsonian cases, which leads to the conclusion 
that when parkinsonism occurs, the behavior is only mildly involved. 
Other neurologic signs do not appear to be protective in a behavior 


sense. 


if 
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SUMMARY 
The following considerations are presented not as conclusions but 
merely as indications which may be more or less useful in attempting to 


formulate diagnostic and prognostic conceptions concerning encephalitic 


behavior disorders: 


1. Behavior disorders are a common accompaniment of epidemic 


encephalitis in children. 
2. When behavior disorder does 


disturbance in almost half the cases. 


occur, it is a severe pathologic 


Behavior 


Case Neurologie Signs Disturbance 
l Parkinsor Slight 
Tremor of fingers: choreiform movements; diplopia Severe 
Strabismus; muscular twitchings; paresis ar! and leg l 
pupils; no accommodative reaction.. Severe 
8 Parkinsonism ........ Slight 
TD Parkinsor Slight 
l Knee jerks absent: tremors: pals Severe 
r'remor of hands and tongue; sluggis pu] knee kS eXaggera seve 
Facial tremors ‘ Severe 
secular twit gs equal pupils; tend efl nis trem«< 
Parkinsonisn Slight 
) Color | ess; ptosis of eyelids Slight 
Facial weal ss; twitcel scles; t “flexes Severe 
) Severe 
7 Park onism Moderate 
Diploy Moderate 
Moderate 
! Severe 
Sev 
t 
Seve 
7 Moderate 
9 ar » t 
A FRITISODISI 
{ ) ec of eyelids | ehead...... Moderate 
wit« g iclal mus s Sight 
3. Frequent | common signs ( mptoms of the acute stage 
ire sleepiness, fever, signs of involvement ot the eye muscles, influenza- 


like manifestations, delirium and headache. 


4. Fairly typical 


cases Of acute en 


nh +] 
ce lalitis, tl 


at the onset three or more of the usual syndrome ot signs and symptoms, 


1 


are more likely to be followed by severe conduct deviation than are the 


atypical examples of 


of the components of the syndrome 


involvement of the eve muscles, influenza, delirium and headache are 


present. 


5. In those cases in which the behavi 


there was a notable absence of 


influenza-like phenomena. 


| 

| 

TABLE 8 Incidence of Neurologic Sign md Behavior Disturbance 

| 

is, those which show 
EEE of the disease, that is, those in which less than three 
of sleepiness—fever, signs of 
r was only sligl thy disturbed, 

fever, delirium and well marked 

| 


STRECKER—ENCEPHALITIS 143 


6. In this series the behavior disturbances tended to be more severe 
in boys than in girls, but the more studied and deliberate type of mis- 
conduct was relatively more common in the girls. 

7. In general, a specific sex behavior pattern could not be made out, 
but sexual deviation was somewhat more pronounced in the girls. 

8. When the onset of the encephalitis fell in the seven year period 
between the ages of 6 and 13, there appeared to be a somewhat greater 
likelihood of severe behavior disorders. 

9. The behavior difficulty in the large majority of instances «as 
practically a continuation of the acute illness rather than its sequel. 

10. An acute well-defined type of onset was more apt to be pro- 
ductive of severe behavior disorder than was a subacute, gradual and 
indefinite onset. 

11. When delirium occurred during the acute stage of the illness, the 
severe behavior disturbances were twice as common as in the non- 
delirious group. 

12. In twenty-eight instances there was the persistence or late 
development of neurologic signs. In them, severe involvement of 
behavior was less frequent than in the nonneurologic group. 

13. When parkinsonism occurred, the behavior was only slightly 
involved. 

14. Neurologic signs other than parkinsonism did not appear to be 
protective in a behavior sense. 

DISCUSSION 

Dr. Bronson Crotuers, Boston: Should these patients be protected from 
the strains of education in the ordinary groups of children? From the point 

view of practitioners outside of hospitals, it seems to me that the educational 

roblem is an extraordinarily difficult one. If one sees a child whom one feels 
rally certain has encephalitis, the question is whether one should even attempt 
lake adjustments or should at once advise removal from school. 

Dr. StRECKER: I am convinced that the education of these children and 
heir training with normal children are impossible and will practically never 


For more than a year, a group of children—ten or twelve —has been under 


observation at the Pennsylvania Hospital in Philadelphia under special conditions 


generally speaking le difficulty has been experienced with them. There 

I been no great difficulty in the acquirement of their education. The same 
cl in their homes or in the schools were a center of unrest. 

I might remark that perhaps the question of the education of these children 

in schools is not going to come up often, because no teacher will have these 


children in school; they are almost impossible in the home. They need special 
conditions. I should think that the important keynote, psychologically, in regard 
to their education is that they must be under such conditions that when these 
behavior disorders occur they are met by an impersonal attitude. The children 


find themselves, in the parlance of the day, butting against a stone wall. There 


i 
} 
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is no resentment about their behavior —no punishment as punishment per se. 
They simply find a set of conditions which makes it more desirable to behave 
than not to behave. By repetition and habit training good results have been 
obtained with the group in the Pennsylvania Hospital. However, their education 
under ordinary conditions is quite impossible. 

Dr. CoLin Russet, Montreal: These behavior problems are never seen in 
cases of encephalitis occurring in adults. It impresses one that probably these 
children have not acquired by experience any knowledge to form their habits of 
behavior and that the lesion, wherever it may be, must impair that part of the 
brain which has to do with the association of functions that show themselves in 
the acquirement of experience. 

In one such case that I had, with behavior problems of a rather serious nature, 
they were also associated with convulsive attacks, and finally about four years 
after the onset of encephalitis the child died in a state of epilepsy. The lesion 
was in the frontal lobe, in the white matter of the centrum ovale area, and four 
years after the original attack there was still a great amount of white matter 
still unabsorbed. 

I believe that in England it has been found necessary to establish special 


institutions for this type of case. 


THE BLOOD SUGAR REACTION TO INSULIN 
IN PSYCHOSES* 


KENNETH E. APPEL, M.D. 
AND 
CLIFFORD B. FARR, M.D. 


PHILADELPHIA 


The purposes of this study were: (1) to discover the effect of 
insulin on the blood sugar of psychotic patients as a preliminary to other 
insulin studies ; (2) to find the type of reaction to insulin in the affective 
and schizophrenic psychoses; (3) to determine whether there is any 
difference in the reaction between patients with affective and schizo- 
phrenic psychoses; (4) to make a comparison of the reaction in 
psychotic patients with that obtained by Bartlett in normal persons. 


METHOD 


The method employed was similar to that used by Bartlett? in his 
studies on the reaction of the blood sugar in normal and diabetic subjects 
after hypodermic injections of insulin. His method was to estimate the 
blood sugar during fasting, inject 10 units of insulin Lilly U=20 
subcutaneously, and determine the blood sugar at one and one half 
hours and three and one half hours after the injection. We started 
by using 5 units of insulin Lilly U=20. One of our early patients 
who was considerably underweight reacted with a blood sugar of 37 
mg. per hundred cubic ceritimeters. This figure led us to continue the 
use of only 5 units instead of 10 as Bartlett had done. We also found 
that a significant number of our cases? showed a maximum reaction 
forty-five minutes after the insulin was given, so that this determination 
was added. We figured the percentage of normal weight of our patients 
from figures of life insurance companies.* 


* Submitted for publication, March 26, 1928. 

*From the Pennsylvania Hospital, Department for Mental and Nervous Dis- 
eases, Philadelphia. 

1. Bartlett, W. M.: The Effect of Hypodermic Insulin on the Fasting Blood 
Sugar in Normal and Diabetic Subjects, J. Lab. & Clin. Med. 12:114 (Nov.) 


109 
i420. 


2. Six cases are not recorded in our tables. In three cases, both a rise and 


a fall occurred in the blood sugar following the injection of insulin: in three 
cases, only a rise occurred. Two of these patients fainted when the blood was 
taken, and one was diabetic. We have no explanation for the unusual reaction 
in the other three cases. 

3. Association of Life Insurance Directors and Actuarial Society of 
\merica, published by a committee, New York, 1912. 
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RESULTS 

Table 1 shows the average figures ‘* for our patients. The first two 
lines show the figures for patients with affective and schizophrenic 
psychoses, respectively. Below this the average of the two groups is 
given. The next two lines are figures taken from Bartlett’s work.’ 
3elow this are given figures from our own cases calculated for com- 
parison according to the weight of the patient. 

Table 2 gives the average maximum fall, maximum and minimum 
values, and the times of the maximum fall for our own and Bartlett’s 


TABLE 1. —Blood Sugar Reacti nS Avera ye Figures 


Blood Sugar, Mg. per 100 Ce. 

Pennsylvania Hospital —— - - 

Psychoses Fasting % Hour 1% Hours 3% Hours 
Affective (13 cases) 


101.6 84.6 7 84.9 
102.8 82.6 74.7 79.8 
102.2 83.6 75.0 82.3 
Bartlett’s Normal Persons 
Average weight (10 cases)........cccccccccccccece 4.6 70.5 64.9 
Underweight (10 cases).............. 97.7 48.5 60.0 
Pennsylvania Hospital 
Psychoses 
Average weight (12 cuseS).........cccccccccccccs ° 100.4 84.0 76.5 80.0 
Underweight (8 cCases)...........ccccccccceces 100.2 77.4 72.0 85.0 
TABLE 2.—Blood Sugar Reactions, Maximum and Minimum Values 
Average Fall, Mg. Number of Cases with 
Average Maximum Per per 100 Ce. Maximum Fall at 
Fasting Fall, Cent - 
Blood, Sugar per of Maxi- Mini- 1% 314 
Type of Patient Mg. 100 Ce. Fall mum mum Hour Hours Hours 
Pennsylvania Hospital 
Affective psychosis ... 101.6 29.6 29.0 55 15 5 6 2 
Schizophrenic psychosis .... 102.8 30.7 29.0 55 10 3 7 3 
Bartlett’s normal] subjects 
Average weight ...ccccccecs 94.6 29.7 31.0 48 11 0 10 
2% underweight .......... 97.7 49.0 50.0 64 42 lt 0 
Pennsylvania Hospital 
Normal] weight (12 cases)... 100.4 29.7 29.0 4? 15 3 6 : 
18% underweight (8 cases).. 100.2 30.0 29.9 55 ‘ 1 


patients. The percentage of fall for each group is calculated. The num- 
ber of cases concerning which we can give accurate weight data is less 
than our total number of cases, for it was impossible to weigh some 
of our patients at the time of the determinations. We had only one 
patient more than 5 per cent overweight, and this patient is not included 
in the weight figures. 

The charts have been made from the preceding tables. 

The type of reaction to insulin appears to be a rather sharp fall of 
blood sugar, the lowest point being reached within the first hour and a 


4. Blood sugar determinations were made by the method of Folin-Wu. 
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half, eight cases showing it in forty-five minutes and thirteen cases at 
ninety minutes. The recovery curve is more gradual and did not reach 
the fasting level in three and one half hours. 

There is no significant difference in the reaction in the affective and 
schizophrenic psychoses, the percentage of fall being 29 in both types. 
A recalculation of the data on the basis of weight does not alter the 
type of reaction in any significant way. 


Dextrose 
A 
100 
~ ff > Sub MN. 
60 
40 
Penna] Hogp.: |Psy¢hoses P Hosip.CJassif.by Wt. 
Pepae 
F* 3/4 14 F* 3/4 4 Sthrs. 
120|P 
100 
IN DH. 
bartlett 
40 
20 
Bertlekt: by Wt. d Compart son: P.H. &Bartle 
F* 3/4 14 St bre. F* 3/4 14 3thrs 


Blood sugar curves after the administration of insulin. 


Chart C is made from Bartlett’s figures. There is a greater reaction 
in persons who are underweight. This agrees with the observations 
of other investigators.5 Our patients who were underweight (only 
eight and averaging only — 18 per cent) do not show such a difference 


5. Bodansky, A., and Simpson, S.: The Blood Sugar of Normal Human 
Subjects After the Intravenous Injection of Insulin, Quart. J. Exper. Physiol. 


17:57, 1927. 
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from our normal controls (twelve cases with an algebraic average of 
-+-1 per cent). If we plot an average of our cases classed according to 
mental condition on a graph with Bartlett’s figures (chart D), we 
observe that our figures approach those of his normal subjects, although 
we used only 5 units cf insulin while he used 10. The graphic repre- 
sentation is somewhat unfair for our figures, however, because all of 
his low points for normal persons came at three and one half hours, 
most of them 
occurring within one and one half hours. Bartlett’s normal subjects 


while ours were divided between all the time periods, 
were + 1.7 per cent normal weight. The type of our curves, however, 
whether drawn according to weight or mental condition, is like that of 
his subjects who were underweight. We obtained as great a fall with 
5 units of insulin in normal persons as Bartlett did with 10 units. One 
might be tempted to conclude that psychotic patients yield a greater 
reaction to a given stimulus than do normal persons. However, Fletcher 
and Campbell ®° and Macleod * state that the initial fall in blood sugar is 
within wide limits, independent of the dose of insulin. It would be 
interesting to see figures from another clinic in regard to these points. 
It is conceivable that endocrine relations might be disturbed in psychoses, 
so that blood sugar reactions to insulin would consistently give different 
reactions than 1n normal persons.’ 


CONCLUSIONS 

The type of reaction to insulin in psychotic patients is described. A 
relatively sharp fall of 29 per cent in the majority of cases occurs within 
ninety minutes. The recovery process is more gradual and is not com- 
plete in three and one-half hours. 

There is no difference between the reactions of patients with affective 
and those with schizophrenic psychoses. 

The type of reaction appears to be more nearly like that found by 
Bartlett in subjects who are underweight. ‘The fall obtained by us with 
5 units of insulin almost equaled that of Bartlett who used 10 units. 
This perhaps does not have any significance. 


6. Fletcher, A. A., and Campbell, W. R.: The Blood Sugar Following 
Insulin Administration, J. Metab. Research 2:637, 1922. 


7. Macleod, J. J. R.: Carbohydrate Metabolism and Insulin, New York, 
Longmans, Green & Company, 1926, p. 271. 
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INSULIN IN UNDERNUTRITION IN THE PSYCHOSES * 
KENNETH E. APPEL, M.D. 


CLIFFORD B. FARR, M.D. 
AND 
HAROLD K. MARSHALL, M.D. 
PHILADELPHIA 


There is a considerable literature, mostly foreign, on the use of 
insulin in states of undernutrition. The problem of critical undernu- 
trition is a frequent one in the treatment of psychotic patients and 
moderate but apparently intractable undernutrition is not unusual in 
psychoneurotic patients. This article is a report on thirty-three 
patients treated with insulin in the Pennsylvania Hospital, with a brief 
review of the more important work that has been done on the use of 
insulin in nondiabetic conditions. 

The alteration in sugar metabolism that may exist in thyroid dis- 
ease * led to the use of insulin in cases of hyperthyroidism. Goffin * 
reported three cases of exophthalmic goiter in which the patients were 
treated with insulin and showed considerable improvement. A fourth 
patient with syphilis and exophthalmic goiter did not show any improve- 
ment on antisyphilitic treatment, but did improve when insulin was 
used. Lepine and Parturier* reported the case of a patient with 
exophthalmic goiter who reacted favorably to treatment with insulin. 
Lawrence * reported four cases of exophthalmic goiter with great 
improvement in two with the use of insulin. 

Insulin has been used in a variety of conditions with an acidotic 


basis. Thalhimer ® successfully treated three patients with postoperative 


Submitted for publication April 14, 1928 (Preliminary Report, J. A. M. A. 
90:1788 [June 2] 1928). 


From the Pennsylvania Hospital, Department for Nervous and Mental 
Diseases, Philadelphia. 


1. Falta, W.: Endocrine Diseases, Philadelphia, P. Blakiston’s Son & Com- 


pany, 1923. Todd, J. C.: Clinical Diagnosis, Philadelphia, W. B. Saunders 
Company, 1924, p. 368. Macleod, J. J. R.: Carbohydrate Metabolism and Insulin, 
London, 1926. Bodansky, A., and Simpson, S.: The Blood-Sugar of Normal 


Human Subjects After the Intravenous Injection of Insulin, Quart. J. Exper. 
Physiol. 17:57, 1927. 
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acidosis with insulin. Fisher and Snell ® successfully used insulin in 
two preoperative acidotic cases and in one postoperative case. Thalhi- 
mer‘ and Loeser* successfully treated with insulin patients suffering 
from vomiting in the toxemia of pregnancy. Schellong ® used insulin 
with improvement in a patient with jaundice. Vogt ?° gave small doses 
of insulin to premature children of low vitality and found that the 
period of icterus was shortened. Klemperer’! reported the use of 
insulin in six patients with delirium tremens, with one death which she 
did not attribute to the insulin. It has also been used in dermatoses.'* 

Insulin was early used in the treatment of malnourished infants. 
Pitfield,’* of Philadelphia, was the first to use insulin in these conditions 
so far as we have been able to find. He reported using small doses of 
insulin for three weeks for two infants and finding improvement. He 
believed that the pancreas was depressed in inanition and spoke of 
insulin as a “nutritional hormone.” ** Marriott *® reported two cases 
of malnourished infants treated intravenously with dextrose and insulin, 
and found that the nutrition “rapidly improved.” He found a gain even 
in infants with infections, and also observed that the weight gained was 
not subsequently lost. Barbour *® reported that thirty-eight of forty 
malnourished children were benefited by treatment with insulin, even 
though twenty-three had some infection. Green and Robbins '* reported 


a striking gain in six of nine infants treated with insulin. Numerous 


6. Fisher, D., and Snell, M. W.: The Insulin Treatment of Preoperative and 
Postoperative Nondiabetic Acidosis, ]. A. M. A. 82:699 (March 1) 1924. 
7. Thalhimer, William: Insulin Treatment of the Toxemic Vomiting of 


Pregnancy, J. A. M. A. 82:696 (March 1) 1924. 

8. Loesser, A.: Ueber die Insulin Therapie der Schwangerschaft, Zentralbl. f. 
Gynak. 51:2103 (Aug. 13) 1927. 

9. Schellong Demonstrationen zur Insulin Therapie bei Nichtdiabetikern, 
Klin. Wehnschr. 6:141 (Jan. 15) 1927. 

10. Vogt, E.: Insulin Treatment of Nondiabetic Affections, Med. Klin. 23: 
169 (Sept. 30) 1927. 

11. Klemperer, E.: Psychiat.-neurol. Wehnschr. 28:545 (Dec. 11) 1926. 

12. Lévy-Franckel et al.: L’insuline chez les glycémiques, etc., Bull. Soc. franc 
de dermat. et syph. 33:500, 1926. 
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(Aug. 15) 1923. 
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other articles report success with treatment with insulin.’* Tisdal and 
others,’® however, found only one significant gain in weight in seven 
cases after intravenous injections of dextrose and insulin. 

More work has been reported on the use of insulin in undernourish- 
ment in adults than in any other nondiabetic condition. Falta ‘* referred 
to opinions expressed by him in 1913 on the relationship of the pancreas 
to inanition and obesity, and reported three cases in which the patients 
had failed to gain weight by the usual methods but showed an astonishing 
gain on the use of insulin. He also discussed the theory of the action 
of insulin and concluded that an actual deposit of fat tissue accounted in 
part for the increase in weight under insulin therapy. Bauer and 
Nyiri *° tried insulin therapy in five conditions (constitutional asthenia, 
general asthenia, exophthalmic goiter, glandular and bone tuberculosis 
and polyarticular rheumatism). They concluded that insulin therapy 
was superior to previous methods of improving nutrition. 

Curschmann *! reviewed the types of cases in which insulin had been 
used and reported a striking gain in weight in three asthenic patients. 
Vogt ** treated more than 100 patients, giving as much as 60 units a day. 
When treatment was successful the weight increased from 1 to 2 Kg. 
a week, the appetite increased rapidly and the general attitude of the 
patients improved. Lublin ** recorded increased appetite and weight 
in patients with severe emaciation. He found that the increase in weight 
continued after the insulin had been discontinued. Bockheler ** treated 
ten patients with asthenia, nonfebrile tuberculosis, and some showing 
splanchnoptosis. The dose of insulin varied from 20 to 80 units a day. 
Five patients gained, three remained the same and two lost weight. 


18. Lesne and Dreyfus-Sée: L’insuline dans l’athrepsia, Bull. et mém. Soc. 
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He advised discontinuance of the treatment if there was not an increase 
in the appetite within several days. 

Haemmerli *® combined insulin treatment with a rest cure. He 
started with 5 units twice a day and worked up to 20 units three times 
a day. The course lasted from three to five weeks. Thirteen of twenty 
patients had a successful outcome. He described a picture of intolerance 
for insulin without low blood sugar values. It might be stated here that 
we had one patient who showed definitely the symptoms he described: 
a sense of oppression, fear, rapid pulse, feeling of weakness and sweat- 
ing, without a significantly low blood sugar level. The treatment was 
contraindicated, he said, in patients who were highly nervous or greatly 
fatigued, also in those who had a labile vasomotor system, considerable 
gastroptosis, or incipient tuberculosis. Bodmer *° reviewed Falta’s work 
and applied the treatment to undernourished patients with tuberculosis. 

Feissly *7 found a gain in the appetite and weight of six patients he 
studied. In one patient, a positive nitrogen balance was found to replace 
a negative one. He found that the plasma py, was increased after giving 
insulin. There is a considerable theoretical discussion in this article 
as to the cause of the increased weight. Metabolic studies of the water 
metabolism showed that there was water retention. There was not any 
edema, however, and Feissly noted, as was pointed out by others, that 
theocin does not mobilize the retained water. Scimone ** successfully 
treated six patients with emaciation and asthenia with small doses of 
insulin (from 10 to 15 units three times daily). He preferred small 
doses continued for several weeks. Frank *’ reported the successful 
treatment of patients in conditions of undernourishment. He gave 
from 40 to 60 units a day. 

We found only three articles on the use of insulin in mental diseases. 


Cowie and others * found that insulin changed the prolonged dextrose 
utilization curve which they had observed in depressed patients to a 
normal curve. They said that a number of patients were under treat- 
ment; we have, however, found no further report from their clinic. 
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Targowla and Lanache *' used insulin therapy in two undernourished 
psychotic patients. One was a case of depression with tuberculosis. 
This patient was given a maximum dose of 30 units of insulin and treat- 
ment lasted three weeks. Mental improvement, increased appetite and 
a slight gain of weight resulted. The second patient, with involutional 
melancholia, after a brief period of treatment showed apparently favor- 
able results. 

Miskolezy *° has given a series of indications for insulin therapy in 
neurologic conditions, including tabes, myelitis, status postencephaliticus 
and paresis. He pointed out that the restlessness of the manic-depres- 
sive patient, the agitation and refusal of food in the depressed and the 
negativism of the schizophrenic patient with their tendency toward 
tuberculosis, all lead to a diminution of the glycogen and fat stores of 
the body. In a patient with dementia praecox with tuberculosis, in a 
patient with hystero-epilepsy, and in a patient with negativism with 
severe emaciation, he obtained good results with insulin. He pointed out 
that the suggestive influence of injections of insulin may have a great 
effect on the appetite of psychoneurotic patients, but that in the 
psychoses insulin may actually overcome the mechanism, as in abulia 
for example. 

The incentive and justification for the use of insulin in states of 
nondiabetic malnutrition is the conception that insulin, somehow, sets 
up a sort of vacuum for sugar in the tissues, and accelerates the rate of 
passage of sugar into the tissues.** Malnutrition may be due to an inade- 
quate intake of food, poor assimilation, increased energy expenditure 
as in overactivity, and an elevated rate of organ metabolism. Whatever 
the particular cause of the malnutrition may be (and in a mental hos- 
pital all these factors are closely connected), it has seemed justifiable 
to many workers to try to overcome this array of factors by the use 
of the hormone of the pancreas—insulin. 

Numerous theories have been proposed as to the undoubtedly bene- 
ficial effects of insulin in malnutrition. We cannot elaborate these 
theories here. We can, however, indicate the lines of explanation that 
are most frequently adduced to account for the results obtained. They 
may be named briefly: the psychologic, the physiologic, the physico- 
chemical and the chemical theories, respectively ; naturally, they overlap. 

The psychologic explanation emphasizes the factor of suggestion in 
persuading the patient to take more food. The injection of insulin is 

31. Targowla, R., and Lamache, A.: L’insuline dans les états d’anorexie 
de sitiophobie et de nutrition chez des psychopaths, Encéphale 21:713, 1926. 
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looked on as a reinforcement of suggestion.*? This factor is no doubt 
of great importance in psychoneurotic patients. It is impossible to 
separate completely the psychologic from the physiologic explanations. 
Harris ** has pointed out the relation of blood sugar fluctuations to the 
mental state of the patient. Baur and Nyiri *° speak of appetite appear- 
ing when the blood sugar reaches 70 mg., and disappearing at 150 mg. 
Insulin in lowering the blood sugar has been referred to in this connec- 
tion as an appetite hormone. 

The physicochemical explanation is emphasized especially by 
Feissly 7? and by Green and Robbins.’ They point out, from metabolic 
studies on the blood and urine, that water retention accompanies the 
gain of weight which follows insulin therapy. The fact is emphasized 
that carbohydrate storage also involves hydric retention. Feissly found 
the py of the plasma increased under the administration of insulin and 
thought that this enabled the tissues to imbibe more water—thus account- 
ing for the increased turgor of the tissues. He suggested also that this 
hydric retention might be the initial stage of tissue repair. 

Falta ** believed that most of the gain in weight was genuine tissue 
increase and not hydric retention because: (1) there is usually not any 
edema; (2) there is not a significant diuresis with theocin; (3) there is 
an increased food consumption, and (4) the weight increase is main- 
tained. There is considerable experimental work to suggest that, in 
addition to a deposition and retention of carbohydrate, there is also 
presumably a transformation of carbohydrate into fat. This we have 
called the chemical theory. Analysis of the respiratory gases and of 
the water metabolism by Arnoldi and Collazo,*® Laroche and Tacquet,* 
Lorant ** and Lublin ** tend to confirm this theory of the transformation 
of carbohydrate into fat. Kellaway and Hughes ** found, for example, 
that with the disappearance of some dextrose from the blood following 
the injection of insulin, there was not a significant rise in the oxygen 
consumption, although there was a rise in the respiratory quotient. A 
transformation of carbohydrate into a substance poorer in oxygen, into 
fat for example, would explain these observations. The articles by 
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Green and Robbins,'* and by Kellaway and Hughes *® are worth con- 
sulting; they are brief and rather adequately discuss these important 
considerations. The work of Boothby and Weiss,*° however, indicates 
that deductions as to metabolic processes from the respiratory quotient 
should be made with reservations. 


We have found only one reference to harmful effects—aside from 
insulin shock *'—as a result of injections of insulin. That was the pro- 
duction of sterility ** in animals by repeated subconvulsive doses. The 
effects of insulin on the various bodily organs is discussed by Herring ** 
and others.** 

A review of the literature, then, offers the almost unanimous opin- 
ion that the various types of congenital and acquired thinness form the 
chief indications for insulin hypernutrition therapy. The following con- 
traindications to the treatment have been suggested: general febrile 
diseases, the cachexia of carcinoma, the vasoneurotic diathesis and gen- 
eral organic diseases with serious prognoses. It has been recommended 
that the administration of insulin should be interrupted or decreased 
during the menstrual period. 

TREATMENT 


We treated thirty-one patients according to the plan outlined in 
table 1. There was no alteration in: the patient’s manner of liv- 
ing. Rest in bed was not employed in any case. All of the patients were 
permitted to follow their regular routine. The nurses and employees 
treated (three) continued with their work and regular activities. The 
diet of three regular meals was the routine ward menu, with carbohy- 
drates (chiefly) increased. There was no other medical treatment. 
Insulin was given subcutaneously three times a day from fifteen to 
thirty minutes before the three usual meals. Ten units were given the 
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first day, 5 before breakfast and 5 before supper. From studies made 
on all-day sugar curves by Jonas, Miller and Teller,*® it is clear that the 
smallest dose of insulin should be given at midday. If intolerance was 
not shown, the dosage was increased at the rate of 5 units each day until 
40 units per day were reached. If intolerance did not appear then, the 
amount was increased 5 units every second day until the maximum 
dosage for the particular patient was reached. This dosage was then 
continued throughout the period of treatment. ‘The majority of our 
male patients tolerated this dose of 60 units, and one was given 70 units. 
The female patients were not given more than 40 or 45 units. The 
period of treatment was four weeks. Toward the end, the dosage was 


gradually decreased, for, as Haemmerli * has pointed out, abrupt dis- 
TABLE 1.—Schedule of the Administration of Insulin 


To be given from fifteen to thirty minutes before meals: 


Breakfast, Luneh, Supper, 

Days Units Units Units 
l 5 0 5 
2 > 5 5 
10 5 
4 10 5 10 
, 15 5 10 
6 and 7 15 10 10 
8 and 9 2 10 10 
, 11 and 12 20 Female limit 10 15 
13 and 14 25 10 15 
15, 16 and 17 2 15 15 
18 25 Male limit 1S %”) 


Directions to Nurse: 

1. Regular tray with all things increased, especially potatoes, bread, butter and sugar, i. e., 

an extra large meat helping and an extra spoonful of vegetables. 
2. One glass of milk containing 2 teaspoonfuls of malted milk, 2 eggs, 1 ounce of cream 
and 1 teaspoonful sugar, to be given at 9:30 a. m. and 2:30 p. .m 

3. Two pieces of buttered toast and 1 glass of milk at bedtime. 

4. Patient to be weighed nude every Monday. 
5. Note: If patient becomes weak, restless, pale, develops a rapid pulse and perspires freely 

give immediately the juice of two oranges and a teaspoonful of dextrose, and cal! 

a physician, 
continuation may cause diarrhea and other disagreeable gastro-intes- 
tinal symptoms. After the beginning of the treatment the appetite is 
soon increased, more food is desired and taken. [rom the start, supple 
mentary feedings consisting of orange juice and egg-malted-milk mix- 
tures were given in the midmorning and midafternoon. After a few 
days, toast and a glass of milk were added at bedtime. Patients were 
weighed nude once a week at the same time of day. The diet (including 
the extra lunches) which was given in all cases yielded approximately 
4,000 calories, containing about 350 Gm. of carbohydrate, 200 Gm. oi 
fat, and 150 Gm. of protein. The patients did not always eat all they 
were given, but an effort was made to have them do so. 


45. Jonas, L.; Miller, T. G., and Teller, I.: All Day Blood Sugar Curves, 
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Routine urinalyses and blood sugar determinations were made before 
starting the treatment and were repeated at intervals during the course 
as indicated. At the height of the treatment, a series of blood sugar 
determinations were made at three intervals in six male patients: (1) 
The fasting blood sugar in the morning immediately before the admin- 
istration of insulin. This gave an average value of 115 mg. (2) From 
thirty to forty minutes after 25 units of insulin had been administered 
and just before breakfast. The average value here was 63 mg. (3) 
Two. and one-half hours after breakfast and just before the supple- 
mentary lunch. Here the average value was 84 mg. These figures show 
amply the ability of our dosage of insulin to cause a hypoglycemia and 
how the taking of nourishment tends to restore the sugar level. They 
show also the importance of proper timing of the injections with the 
taking of nourishment. One patient had a blood sugar of 45 mg. with- 
out any signs of hypoglycemia. In two cases of shock we obtained 


TABLE 2.—Blood Sugar Determinations on Male Patients 


Mg. Dextrose per Hundred Cubie Centimeters Plasma 


Fasting After Treat- 
Before Treat- ment with Insulin After Breakfast 

Patient ment with Insulin Before Breakfast Before a. m. Lunch 

R. 125 70 90 

Me 103 80 

G. 105 70 86 

os 126 45 sO 

R. 110 51 72 

119 64 85 


blood sugar values of 37 and 41 mg., respectively. Table 2 gives the 
figures of the individual determinations in male patients. Table 3 gives 
figures obtained in the female patients. It appears from our figures that 
the blood sugar values in the females did not fall so low as in the males. 
This difference, however, may be due to the fact that we had a tendency 
to shorten the interval between giving insulin and the meals, because of 
a seemingly greater tendency to intolerance in the females. We have 
many isolated blood sugar figures which show lower values than table 3 
would seem to indicate. 

The plan used with both males and females was essentially the same. 
The women, however, were put on the same nutrition schedule without 
the insulin for a preliminary period of four weeks. At the end of this 
time, treatment with insulin was started according to the foregoing plan, 
the other regime remaining the same. The latter series was broken at 
the end of the third week on treatment with insulin, i. e., the seventh 
week of observation, because a number of the patients left the hospital 
and some developed colds and grip which necessitated discontinuing 
the treatment. These figures, therefore, are on a basis of three weeks 
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instead of four as in the others. In eleven of the sixteen completed cases 
(males), treatments have been finished long enough to permit an 
observation period of four weeks after stopping treatment. In the two 
series, then, we have a double check: those who were treated four weeks 


on the same regimen without giving insulin, and those who have been 
TABLE 3.—Blood Sugar Determinations on Female Patients 


Mg. Dextrose per Hundred Cubie Centimeters Plasma 


After Treat- After Treat- 
ment with Insulin After Breakfast ment with Insulin 

Patient sefore Breakfast sefore a.m. Lunch Before Dinner 
Cg . 140 107 132 
117 95 86 
Mn . , 145 155 70 
77 65 92 
107 80 110 
102 S4 100 
i 142 70 78 
... ‘ 132 60 65 
118 90 93 


TABLE 4.—Results of Insulin Therapy in Undernourished Male Patients, 
Standard Technic 


Gain 
Main- Maxi- 
Gain on tained mum 
Special Average 4 Weeks Daily 
Diet Gain per After In- Dose of 
Clinical Initial Plus Duration, Week sulin Dis- Insulin 
Initials Age Diagnosis Weight Insulin Weeks Pounds continued Units 
G, Be Be ssn 63 Dementia praecox 137 9 4 2.3 9 60 
SS 77 Dementia praecox 96 6 4 1.5 8 60 
31 Dementia praecox 121 15 4 3.7 18 60 
21 Dementia praecox 126 4 2.3 5 60 
a - 17 Dementia praecox 116 34 7 4.9 49 Pt) 
°S ee 71 Dementia praecox 137 12 4 3.0 10 60 
-. @ ©... 39 Dementia praecox 117 16 4 4.0 10 6 
. 2 2 51 Melancholia 117 10 6 1.6 10 70 
57 Melancholia 109 16 4 4.0 17 
51 Melancholia 106 18 4 4.5 60 
61 Melancholia 110 4 2.0 
ce. 29 General paresis 37 24 4 6.0 21 wo 
46 Nurse 136 20 4 21 45 
Ss) 62 Nurse 116 19 4 4.6 6 
45 Nurse 107 11 4 2.8 - 40 
SS ae 52 Amentia 121 10 4 2.5 - 60 
Average.. 48 119 14.5 0 16.2t 


* Dashes indicate insulin course just completed, without postinsulin observation period. 
+ Value for eleven patients only. It is observed that these patients not only held weight 
gained but increased it. 


observed for a period of four weeks after discontinuing the treatment 
with insulin. 

In the series of men (table +), sixteen patients completed the treat- 
ment and in two it was discontinuued. In the completed group there 
were seven patients with dementia praecox, four with depressions of 
the involutional melancholia type, one with paresis, one with psychosis 


with mental deficiency, and three employees, including two neurasthenic 
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persons. The age ranged from 17 to 77, with an average of 48.3 years. 
Eleven of the sixteen were 45 years or over. The weight at the begin- 
ning of the treatment ranged from 96 to 137 pounds (43.5 to 62 Kg.), 
the average being 119 pounds (54 Kg.). Every patient gained—the 
gains ranging trom 6 to 34 pounds (2.7 to 15.4 Kg.) for the period— 
an average of 14.5 pounds (6.6 Kg.) per patient, or of 3.04 pounds 
(1.43 Kg.) per patient per week. Of the eleven cases completed long 
enough to permit four weeks of subsequent observation, six patients 
gained over the weight at the end of the treatment, one remained the 
same and four lost. The increase was greater than the decrease and 
raised the average aggregate gain per patient to 16.2 pounds (7.3 Kg.). 
In two cases, the insulin had to be discontinued before the end of the 


TABLE 5.—Results of Insulin Therapy in Undernourished Female Patients, 
Standard Technic 


Gained or Gain on Maximum 
Lost in Per Cent Gain on Special Daily 
Previous Below Special Dura- Diet Plus Dura- Dose of 
Month Initial Insurance Diet tion, Insulin tion, Insulin 
Initials Age Pounds Weight Standard Pounds Weeks Pounds Weeks Units 
K. 6 7 107 26 6.2 4 15.7 3 45 
MI! 28 +7 103 15 6.5 4 14.0 3 45 
Mt. 51 4 115 37 0 4 10.7 3 45 
Mn. 56 +3 116 20 6.0 4 10.0 3 45 
Cl 62 +1.5 90 8 0.5 4 9.9 3 45 
Bd. 30 0 120 9 2.5 4 8.5 2 45 
i be 17 +2 95 13 —3.5 4 7.5 3 45 
Cn. . 64 96 mo 7.5 4 5.0 3 45 
M. B. 45 —2 105 23 4.0 4 4.0 3 45* 
a 29 +1 93 23 5.5 4 2.7 3 45 
Mr. 6 3.7 107.7 20 3.0 4 —0.75 3 45 
Bn. 44 4 111 16 4.0 4 —2.75 3 45 
Fg. 49 —2 92 27 2.7 3 3.2 2 30° 


Average gain per patient per week on special diet, 0.9 pounds. 
Average gain per patient per week on special diet, plus insulin, 2.4 pounds. 


* Dosage subsequently reduced because of shock. 


period. One, a patient, aged 73, with alcoholic dementia and who was 
wholly demented and uncooperative, early showed marked intolerance 
on two occasions, and developed shock—once to unconsciousness, 
requiring intravenous injections of dextrose. Treatment was stopped 
in the second week. The other, a patient, aged 15, with dementia prae- 
cox, developed shock symptoms in the third week, even when the dosage 
was reduced to 5 units three times a day. He was never unconscious and 
orange juice promptly restored him. It is interesting that in this case 
we were unable to contend against this boy’s hallucinations—voices told 
him not to eat, even though, as he himself expressed it: “I feel hungry 
enough to eat a house.” 

Thirteen female patients (table 5) were treated as already outlined, 
with four weeks of preliminary overfeeding without insulin; one patient 
was treated, as were the men, without preliminary diet. The average 
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age in this group was 43 years, the range being from 17 to 64. Seven 
of the group were 45 years or over. The aggregate gain over the losses 
made by the entire group over a four weeks’ period, prior to the starting 
of any treatment, was 7 pounds (3.2 Kg.), or 0.6 pounds (0.24 Kg.) 
per patient. Under special nutrition alone without insulin, the group 
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Prev .Gain Y 
Maintained 
Chart 1—Aggregate gain in weight per week of female patients on special diet 


and on special diet plus insulin. 


gained 44.9 pounds (20.4 Kg.) for the period, an average of 0.9 pounds 
(0.4 Kg.) per patient per week. Under treatment with insulin, the same 
group, starting in on the gain already made, gained 84.6 pounds 
(38.29 Kg.) during the period of observation, or an average gain of 


2.4 pounds (1.1 Kg.) per patient per week (chart 1). 
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This average gain of 2.4 pounds per patient per week is encouraging, 
and does not compare unfavorably with the other series, with an average 
of 3.04 pounds (1.5 Kg.), when we bear in mind that in this group, 
prior to the administration of insulin, a concerted effort had been made 
for four weeks to make them gain, using the same diet regimen as with 
insulin treatment. Despite this, the figures for patients under treatment 
with insulin show that the gain was 2.6 times as much. 

Another patient (table 6, M. D.), without the preliminary four 
weeks nutritional regimen, gained 9 pounds (4.1 Kg.) in 11 days. At 
the end of three and one-half weeks this weight was maintained despite 
two insulin shocks, and a short gastric upset, necessitating a prolonged 
omission of insulin. In the female group the insulin had to be discon- 
tinued in two cases because of early intolerance and lack of cooperation 
on the part of the patients. 


TABLE 6.—Results of Insulin Therapy in Undernourished Female Patients, 
Separate Group with Varying Technic 


Gain on 


Gained or Per Cent Special Maximum 
Lost in Below Gain on Diet Plus Daily 
Previous Initial Insurance Special Insulin, Dose of In- 
Initials Month Weight Standard Special Diet Pounds Duration sulin Units 
M. D. 0 75.5 40 No Previous Diet 9 25 Days 45* 
Mk 7 115.0 25 No Previous Diet 0 2 Weeks 2 
me eas 2 76 43 No Previous Diet 3 8 Weeks 5 


* Dosage subsequently reduced because of shock 


Two patients (table 6) in preliminary work, were treated for from 
two to eight weeks on doses of insulin varying from 15 to 25 units daily, 
without any significant change in body weight or in the mental condition. 
Another patient was given 5 units twice daily for ten days without 
effect. Charts 2 and 3 show graphically the results of treatment in two 
typical cases. 

In the light of our experience, the following points seem to be 
important in lessening and eliminating the occurrence of hyperinsulin- 
emia and shock. 


1. Follow the administration of insulin by a meal within thirty minutes. Some 
patients do better on a fifteen minute interval. 

2. Give the supplementary feeding between meals not later than 10 a. m. and 
3 p. m. 

3. Watch the patient and individualize the dosage. Discontinue treatment of 
patients who early show intolerance. They will continue to react badly and further 
attempts are useless. The appetite indicates whether treatment is tolerated and 
whether dosage is correct. 

4. Select patients for treatment without any of the contraindications noted. 
Excessive and prolonged exercise and continuous baths should be avoided in those 
taking the treatment. 
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5. In addition, those caring for the patients as well as the patients themselves, 
if the mental status permits, should be acquainted with the symptoms of hypo- 
glycemia. These warnings should lead to immediate ingestion of sugar or orange 
juice, thus avoiding the necessity of injections of epinephrine or dextrose. 


«Diet. 


10 


spec .Diet 
& 
Insulin 


Begin Wt. 107 3/4 
26% under wt. | E.K. 46 PB. 


Chart 2.—Typical case (female) showing gain on special diet and gain on special 
diet plus insulin. 


Insulin No Insulin 


J -C.S. 46 NM. 


Chart 3.—Typical case (male) showing gain on special diet plus insulin and 


maintenance of weight on special diet alone after discontinuing insulin. 


SUMMARY 


1. The appetite and amount of food intake was increased in prac- 
tically all cases. Despite this increased intake burden, there were only 
two transitory gastro-intestinal disturbances, of no serious consequence. 
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We cannot say that they were due to the insulin and would not have 
otherwise occurred. In many cases gastro-intestinal function seemed 
to be improved. One patient’s bowels were regular and did not require 
a laxative throughout the treatment, when previously pills once or twice 
a week had been necessary. 

2. The dry, gray, flabby skin seen in most of these patients soon 
took on a slightly flushed, healthy appearance, with improved turgor and 
in many cases the entire body seemed rejuvenated. This improvement 
in appearance was noted uniformly, even though the gain in weight had 
been slight. 

3. In only two cases was there any effect on sleep, and then it was 
not severe and sedatives were not required. 

4. Renal effects were not noted judging from examinations of the 
blood and urinalyses. 

5. Only two patients lost weight. Not a few were brought to a 
weight never before reached in their lives. This at 45 and 50 years 
of age in constitutional asthenics is quite remarkable. It should also 
be borne in mind in appraising the results that in this study not many 
recently admitted patients are included; they often show considerable 
gains on the improved care incident to hospitalization. Nor have we 
taken a majority of young adults, in whom gains are usually easier and 
more often made. The majority of our patients were over 45 years of 
age. This is no small argument for the efficacy of the treatment. 

6. The gains made were uniformly held. At the end of four weeks, 
more had gained over the weight on stopping the treatment with insulin 
than had lost. Of those who lost, none fell to the starting weight. 

7. Nine distinct insulin shocks were experienced in the course of 
the thirty-one cases. Six of these were in three patients—each having 
two—all of whom showed an early intolerance, and treatment was dis- 
continued. Two patients with shock were given dextrose intravenously, 
one was given a solution of dextrose by nasal tube and the others were 
able to take orange juice by mouth. All soon recovered without serious 
effects. 

There were others who occasionally showed the premonitory signs 
of hypoglycemia, such as restlessness, hunger and a feeling of faintness 
and palpitation, but they were readily relieved after being given a little 
orange juice, sugar water or bread. 

&. The effect of the treatment on the mental status of the patients is 
difficult of appraisal, and the following is offered with reservations: 

(a) Two neurasthenic patients were greatly benefited by a gain of 
20 and 21 pounds (9 and 9.5 Kg.). 
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(b) One patient with dementia praecox, who for the previous year 
had refused weighing, all medicines and physiotherapy, became agreeable 
and cooperative and has so remained. 

(c) Four depressed patients with involutional melancholia appeared 
to improve. One became much less agitated and began knitting in the 
ward. Another is going for walks and playing cards. These things 
neither had done before. Another, with profound somatic delusions, 
who thought she had no stomach and that the. food went directly into the 
muscles, who was vomiting frequently and who had lost considerable 
weight gained 9 pounds in ten days, stopped vomiting, lost many of her 
somatic delusions, and now believes that food continues on through to 


the rectum. She also is joking, laughing and doing cross-word puzzles. 


CONCLUSION 

We wish to point out that in appraising the treatment and according 
to it a proper value, one must not lose sight of the fact that in years past 
patients have shown remarkable gains in weight on purely dietetic mea- 
sures. However, we do think that our observations are significant and 
that the introduction of insulin has materially simplified and shortened 
the treatment. Rest is not essential and regular daily routine activities 
can go on throughout the course; this we think is not without value. 
With the proper selection of cases and proper supervision during the 
course of treatment, as already outlined, we believe that the treatment 
is safe and without grave danger. The more psychotic and uncoopera 
tive the patient, however, the closer must be the supervision. 
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CHLORIDE-BROMIDE TREATMENT IN EPILEPSY * 


J. NOTKIN, M.D. 


NEW YORK 


It is perhaps needless to draw attention to the fact that the modern 
therapy in epilepsy is purely symptomatic and that efforts are directed 
only to the control of the convulsive seizures. The therapy necessarily 
must remain symptomatic so long as the etiologic factors, at least of the 
group of the so-called “idiopathic epilepsy,’ remain unknown. The 
results of frequent seizures on the general health of the patients, 
the accentuation of the epileptic traits and the deterioration which 
may result demand treatment, even though it is only palliative. 

Among the drugs used in the control of seizures phenobarbital has 
been widely employed, but after years of experience it has proved 
efficacious only in cases of infrequent seizures, or in instances of status 
epilepticus if used intravenously; it is practically of no value in cases 
of numerous attacks during a whole life period. Elsewhere’ I have 
shown that phenobarbital has a tolerance forming tendency. I have 
observed a group of twenty-eight patients at the Manhattan State Hos- 
pital who had been given phenobarbital since 1919, and I found that in 
ten cases the number of seizures had increased from year to year. In 
six cases observed for a period of from three to five years, first a 
decrease and then an increase occurred. In nine cases observed for 
from two to four years, the number of attacks decreased, and finally, 
in two cases observed for three and five years, respectively, the number 
of seizures remained stationary. The decrease and later the increase in 
six cases and the steady increase in the group of ten seem to me sig- 
nificant. An increase in the dosage did not affect the number of attacks 
to any great extent. The patients who were treated with phenobarbital 
for a number of years showed further a gradual increase in mental 
deterioration. One must admit, however, that it would be difficult to 
decide if this was due to the use of phenobarbital or to the frequent 
seizures. 

In Germany, and particularly in Switzerland, in spite of the great 
enthusiasm in the beginning of the era of treatment with phenobarbital, 
bromide therapy was not abandoned. Great efforts have been made to 


clarify the mechanism of the bromide medication—to put it on a rational 


* Submitted for publication, March 14, 1928. 

*From the Manhattan State Hospital and the Department of Neurology, 
New York Post-Graduate Medical School and Hospital 

1. Notkin, J.: A Contribution to the Subject of Epilepsy with Especial 
Reference to the Literature, J. Nerv. & Ment. Dis. 67:321, 1928. 
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scientific basis. Considerable experimental and laboratory work has 
been done with this salt for that purpose. It would take too much space 
to give an historical review of this problem; I shall mention only the 
most important factors in the development of the bromide chemistry and 
its therapeutic application. Bill, in the United States, as early as 1868, 
first demonstrated an increased elimination of sodium chloride and the 
temporary storage of potassium bromide in the organism after the 
administration of this halogen. He observed further that the action of 
bromide is stronger, the lower the intake of table salt. 

Richet and Toulouse,? apparently unaware of this relationship 
between the two halogens in the organism, made an identical observa- 
tion twenty-five years later. They made two practical conclusions: (1) 
that the hypochloridation alone is responsible for the decrease in the 
number of seizures; this was erroneous; (2) that the hypochloridation 
together with the bromization causes the decrease in the number of 
attacks. The first conclusion was given up when patients who were 
submitted to a practically salt free diet began to show signs of general 
weakness and continued to have frequent seizures. They then admin- 
istered larger doses of bromide, decreasing the intake of table salt to 
less than a normal minimum (less than 60 grains [3.8 Gm.] a day). It 
is true that hardly any convulsions occurred as a result of this therapy, 
but the patients grew weak and some died from lack of sodium chloride. 

The publications of these investigators stimulated further research 
with sodium bromide, and considerable work has been done by von 
Wyss,’ Bonniger,* von den Velden,’ Frey ° and others. It is known now 
that sodium chloride is the most important electrolyte of the body, and 
that its ions are essential for the proper functioning of the body cells. 
It is known further not only that this halogen is present at all times in 
the organism but that its concentration is constant. An increase in the 
intake of table salt will immediately provoke an increase in the output 
and prevent supersaturation of the body structures with sodium bromide. 


2. Richet and Toulouse: Effects d'une alimentation pauvre en chlorures sur 
le traitement de l’épilepsie par le bromure de potassium, Gaz. hebd. de méd., 98: 
1168, 1899. Toulouse, E.: Traitement de l’épilepsie par les bromures et Il’hypo- 


chloruration, Rev. de psychiat. 4:1, 1900. 

3. Von Wyss, H.: Die pharmakologischen Grundlagen der Bromtherapie bei 
der genuinen Epilepsie, Deutsche med. Wehnschr. 39:345, 1913. 

4. Bonniger, M.: Die Substituirung des Chlors durch Brom im tierischen 
Korper, Ztschr. f. exper. Path. u. Therap. 14:452, 1913. 

5. Von den Velden: Beobachtungen an Epileptiken (Ein Beitrag zur Bedeu 
tung des Chlornatriums ftir gewisse Formen der Epilepsie, Deutsche Ztschr. f. 
Nervenh, 38:68, 1910. 

6. Frey, Ernest: Die Ursachen der Bromretention und die Verdrangung von 
Chlor durch Brom im Blute, Deutsche med. Wechnschr. 36:152, 1910. 
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On the other hand, a decrease in the intake provokes a decrease in the 
output to maintain the balance and assure proper functioning of the 
organism. Von Wyss,* experimenting with this halogen, again con- 
firmed that one halogen like table salt can be substituted by another like 
bromide or iodide. In other words, the output of sodium chloride is 
increased if sodium bromide is administered. Sodium bromide then will 
replace molecularly an equal amount of sodium chloride in the organism ; 
another observation has been made, however, that the human organism 
has a greater affinity or avidity for sodium chloride than for sodium 
bromide, and the organism then saturates itself with sodium bromide 
only when it does not receive a sufficient amount of sodium chloride. If 
with continuous administration of bromide the chloride intake is 
increased at the same time, the bromide content of the blood falls rapidly. 
After these observations were made on the organism of a normal animal, 
experiments were conducted to determine the relationship between these 
two halogens in the organism of epileptic persons. 

Ulrich? and Bernoulli® concluded that only a certain amount of 
sodium chloride must be substituted by sodium bromide in order to pro- 
duce a favorable action. A certain minimum of sodium chloride must be 
maintained in the organism at all times. Bernoulli called this substituted 
amount of sodium chloride by sodium bromide the “relative bromide 
content.” It is interesting to know that the same relative bromide con- 
tent can be obtained by administration of different amounts of halogens ; 
for instance, a relative bromide content of 20 can be obtained by the 
administration of 2 Gm. of chloride and 0.6 Gm. of bromide, or by 3 Gm. 
of chloride and 0.9 Gm. of bromide, or by 5 Gm. of chloride and 2.2 Gm. 
of bromide. This led Bernoulli to determine the amount of sodium 
bromide which it was necessary to administer, from the amount of table 
salt the patient requires, in order to obtain the relative bromide content 
necessary for the individual patient. This was easily done, as the intake 
of sodium chloride corresponds to the output and can be estimated from 
the amount ir the urine. He further devised a table from which the 
bromide dosage is easily caculated. As a precaution, the bromide content 
in blood was checked by a quantitative analysis according to the method 
devised by Bernoulli. This test is complicated and requires great skill 
and special technic. 


7. Ulrich, Alfred: Beitrag zur Technik der wirksamen Brombehandlung der 
Epilepsie, Cor.-Bl. f. schweiz. Aerzte. 44:641, 1914; Die Halogenanalyse des 
Urins und ihr praktischer Wert in der Bromtherapie, Schweiz. Arch. f. Neurol. 
u. Psychiat. 13:622, 1923; The Bromide-Chloride Treatment of Epilepsy, M. J. & 
Rec. 126:1, 41, 1927. 

8. Bernoulli, E.: Untersuchungen tuber die Wirkung der Bromsalze, Arch. f. 
exper. Path. u. Pharmakol. 73:355, 1913. 
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BERNOULLI'§S METHOD 

About 20 ce. of blood or from 50 to 100 cc. of urine is burned up in a dark 
red glow, the ash is extracted with hot water several times, passed through a 
filter and brought up to 100 cc. in a volumetric flask. 

Of this extract, 20 cc. (or 40 cc. if the amount of bromide is small) is used 
for determination of bromide. ‘This is mixed in a 250 cc. Erlenmeyer flask with 
1 Gm. potassium permanganate, 20 cc. pyrosulphate solution and 40 cc. of water. 
The free liberated bromide is sucked for thirty minutes by means of a strong 
current of air produced by a water pump into three containers (graduated 
cylinders) containing about 50 cc. of potassium iodide solution (15, 10 and 
5 per cent respectively). At the end of thirty minutes, the contents of the three 
cylinders are poured into a 250 cc. Erlenmeyer flask and titrated with 0.01 
normal sodium thiosulphate which must be prepared fresh every day for analysis. 

The total halogens are determined directly on 5 cc. of urine and on 20 cc. of 
Folin-Wu filtrate, equivalent to 2 cc. of oxalated blood, by precipitation with an 
excess of 0.1 normal silver nitrate and back titration with 0.1 normal ammonium 
thiocyanate solution. 


To simplify the matter, Wuth® recently devised a more simple 
colorimetric method—a comparator consisting of tubes containing dye- 
stuffs, the color shades of which correspond to the changes in color of 
certain bromide concentrations produced by addition of gold chloride. 


WUTH’S METHOD 


About 10 cc. of blood is drawn from a vein and centrifugalized or simply 
allowed to clot. To 2 cc. of the serum, 4 cc. of distilled water and 1.2 cc. of 
20 per cent trichloracetic acid are added. The mixture is allowed to stand for 
thirty minutes and is then filtered. 

The filtrate must be clear; if it is not, the solution is refiltered. To 2 cc. of 
the filtrate, 0.2 cc. of 0.5 per cent gold chloride solution is added, thoroughly 
shaken and compared in the comparator with the different color standards. The 
sodium bromide content is read off directly from the standard. 


The precipitant retains a certain amount of bromide, but the error 
produced is negligible, as in experimental tests with a known amount of 
bromide in 100 cc. of serum the error is low. 

Bernoulli and Ulrich claim that the best results are obtained from a 
relative bromide content no higher than 25, and that more usually pro- 
duces signs of bromide intoxication. Wuth, who gives his content in 
milligrams per hundred cubic centimeters of serum states that the best 
results are obtained with a bromide content of about 150 mg. per hundred 
cubic centimeters. 

[ made an attempt last winter to work along the lines of Bernoulli's 
ideas and submitted a group of fifteen epileptic patients at the Manhattan 
State Hospital to an analysis for bromide. The results obtained, how- 


9. Wuth, Otto: Rational Bromide Treatment: New Methods of Its Control, 
J. A. M. A. 88:2013 (June 25) 1927. 
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ever, as seen from the accompanying table, were entirely different from 
those of Bernoulli. Some of the results for the relative bromide content 
were as low as 1.13; others were as high as 46. In all cases good results 
were obtained in the control of the convulsive seizures. Signs of 
bromide intoxication did not occur in the patients with high relative 
bromide content. The technic of this method was complicated; so I 
decided to use Wuth’s colorimetric method, which is more simple and 
which, with a certain amount of experience, can be done easily in the 
ward and repeated frequently. 

As will be seen, the bromide treatment of a group of patients at 
Manhattan State Hospital was instituted in July, 1926, and the labora- 


Chloride-Bromide Metabolism in Epilepsy 


Blood Urine 
o= & 2S = Mee As 
= SS = co SEE 
L.H . 488 15 03 475 40 515 1,350 3 ).4 2.98 7.76 
L. H.* 37 223 5 232 127 359 1,700 3.3 2.2 37.54 35.37 
E. R. 524 6 30 791 24 1,015 1,500 4.4 3.36 1.13 22.07 
A.W. 497 5 522 230 27 257 3,150 2.2 0.85 4.79 10.50 
A. W. 410 128 538 5D 27 82 1,000 2.2 0.27 23.79 32.92 
Ss errr 310 23 433 682 164 796 1,700 3.3 2.78 28.40 20.60 
F.H 243 193 436 27: 126 399 2,300 4.4 2.9 44.26 31.57 
M. Met 424 181 605 735 468 1,203 1,500 4.4 7.0 29.91 38.90 
> ae 436 3 467 79 95 474 1,500 2.2 14 6.63 20.04 
G. P. 363 109 472 220 25 245 960 23 0.24 23.09 10.20 
G. P. f 209 572 260 349 200 2.2 0.80 36.53 25.25 
§. H. 92 135 527 89 315 1,440 3.3 0.37 25.61 8.25 
S. H. 69 203 572 87 120 1,500 3.3 0.50 35.49 27.50 
R. P. 1 199 541 707 1,038 1,000 5.5 3.3 35.12 31.88 
Co ee 404 115 519 493 615 1,300 2.2 1.6 22.15 19.83 
180 560 668 DAS 1,500 4.4 4.2 32.14 29.31 
175 587 728 961 1,200 2.2 2.8 29.81 24.24 
H. J 392 161 553 847 1,189 1,500 3 5.1 »9.11 28.76 
M. MeCl...... .. 328 75 603 10 72 1,200 4.4 3.1 15.60 36.19 


* Test repeated 


tory control by Wuth’s method was done during the months of August, 
September and October, 1927. The tests were performed on every 
patient who was receiving. bromide treatment, and on many of them 
they were repeated eight or nine times. Before referring to the observa- 
tions, I wish to say that I follow Ulrich’s method of treatment exclu- 
sively. 1 decreased the intake of table salt to the necessary minimum 
of about from 60 to 70 grains (3.8 to 4.5 Gm.) a day adding 
from 8 to 17 grains (0.5 to 1.1 Gm.) of sodium bromide daily. 
To insure a sufficient amount of table salt, the bromide prepara- 
tion contains 10 per cent sodium chloride. This is done so that if more 
sodium chloride is eliminated than the patient can afford, he will have an 
additional amount to replace the deficit. The dose of bromide is then 
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gradually increased until the maximum optimal dosage is reached, that 
is, a dose which gives the best results without signs of bromide intoxica- 
tion. The largest doses administered were 5.5 Gm. The first patients 
submitted to this treatment were those who did not respond to pheno- 
Larbital. Encouraged somewhat by the results I later included patients 
recently admitted, keeping some of them for a month without therapy or 
beginning with one month of phenobarbital therapy for comparison of 
therapeutic results. The patients treated previously with phenobarbital 
have also been without treatment for various lengths of time for pur- 
poses of study. This enabled me to compare the different stages—the 
frequency of seizures without treatment, with phenobarbital and with 
bromide. In severe cases, to avoid possibility of signs of withdrawal, I 
reduced the dose of phenobarbital to one half or one fourth of the usual 
amount. In other cases, with infrequent seizures, I finally eliminated 
the administration of phenobarbital entirely, leaving the patients on 
bromide only. 

As to the medication itself, sodium bromide in continuous administra- 
tion frequently provokes nausea and causes irritation of the gastric 
mucous membrane ; therefore it is not suitable for long periods. These 
shortcomings are eliminated, however, if the drug is given diluted in 
about 3 ounces of hot water ; for palatability I adopted Ulrich’s prepara- 
tion which contains seasoning and which thus disguises the disagreeable 
salty taste of the drug. 

I shajl mention first the complications encountered with this treat- 
ment. Two patients showed severe signs of bromism about three weeks 
after the treatment was started ; one developed a severe form of bromo- 
derma tuberosa with signs of bromide poisoning, another showed general 
signs of bromide intoxication. Both of them became somnolent and 
weak, with high pulse rate and temperature, unsteady gait, defective 
speech and cloudiness of sensorium. Both patients, however, gradually 
recovered after the administration of table salt with decrease in the 
amount of bromide. In a few instances, I observed cutaneous manifes- 
tations like acne, not accompanied, however, by any signs of bromide 
intoxication. Four of my patients died during the course of treatment 
and, as will be seen presently, it is difficult to decide if the bromide had 
a precipitating action in causing death. In each instance there was a 
definite pathologic physical condition long before the treatment was 
inaugurated. Two patients with numerous seizures in spite of pheno- 
barbital therapy have shown a remarkable response to bromide, remain- 
ing free from seizures for one year and three months, and nine months, 
respectively. Both suffered from puimonary tuberculosis, and were 
cared for in a special tuberculosis division. The first died Oct. 7, 1927, 
the second, May 23, 1927. A woman, aged 73, suffered from seizures 
practically every day under treatment with phenobarbital ; the number ot 
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seizures was reduced in the first fifteen days with bromide treatment to 
seven of a mild type, but the patient’s condition was complicated by a 
severe cardiac lesion, and she died of an aortic insufficiency on Sept. 15, 
1926, with clearness of sensorium and freedom from seizures for five 
days previous to death. Another patient, aged 31, a woman, extremely 
reduced physically, with a myoclonic type of epilepsy, did not show any 
response to phenobarbital. In January, 1928, I began to give her 
bromide; the number of seizures was reduced to two a month, but the 
patient grew weaker and finally died March 21. Except for these 
deaths, I think that in the majority of ihe cases the response was more 
than gratifying. I refer particularly to instances in which, in spite of 


OATE 


Chart 1.—Frequency of seizures per month and blood bromide of patients J. H., 
M. R., M. S. and J. M. In this and the succeeding charts the black histograms 
represent frequency of seizures; the striped histograms, the blood bromide in 
milligrams per hundred cubic centimeters ; L, phenobarbital; B, bromide; L and B, 
combined treatment, and WW’, without treatment. The figures above the striped 
histograms represent the daily intake of bromide. The Roman figures represent 
the months. 


treatment with phenobarbital, the patients continued to have daily 
seizures and are now free from attacks as long as nine months and 
more in some instances. It is true, as is seen from the charts, that in 
some of the cases attacks still occur, but rarely more than two a month. 
Probably, this is due to the fact that the chloride-bromide intake in these 
patients has not yet been well regulated. 

The figures from the estimation of the bromide content obtained by 
analysis of the blood in my patients run higher than those of Wuth. 
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Wuth, however, admitted having limited experience with bromide 
analysis in epileptic persons, and the figures must be evaluated inde- 
pendently. In each patient under bromide treatment I have made several 
analyses of the blood. I found that the amount of bromide per hundred 
cubic centimeters of serum runs generally as high as 200 mg. and more. 
The variability of the content in single cases at different periods amounts 
to not more than 100 mg. Some of the cases at first showed a low 
bromide content with a rise subsequently ; others rose slowly and reached 
about 250 mg. maximum and remained at this level. A third group 


showed a constant decrease ; the fourth group remained practically on the 
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Chart 2.—Frequency of seizures per month and blood bromide of patients H. H., 
J. S. M. L. and M. B. 


same level. It would be risky, however, to evaluate these observations 
as final, even with eight or nine analyses in each case; I think that for a 
more detailed study the analyses should be made for a longer period. 
From the present observations, however, I may say that in spite of 
the slight variability, the patients are apparently more or less at the same 
level so far as the bromide content goes, and the changes are probably 
due to momentary dietary indiscretions regarding the intake of chloride. 
This is difficuit to avoid, as one has to deal with psychotic patients. In 
spite of the high bromide content of the blood, I was surprised not to 
find signs of bromide intoxication. In the cases in which the patients 


have been free from seizures for the last several months, the bromide 
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content has seemed to remain at the same level ; in cases with a variability 
in the number of seizures, the bromide curve seems also to go up and 
down as if corresponding to the seizure curve. 

There is an individual tolerance to bromide ; whereas some patients 
require a small amount, others with an approximately similar condition 
will require twice as much. Each case has to be estimated individually, as 
the problem is that of the individual sodium chloride requirement. In 
this connection, I have observed that cases with high bromide blood con- 
tent are usually those of patients belonging to the Nordic race, which is 
known to consume relatively little table salt. One may perhaps draw 


the conclusion from this that the patients who require a lesser amount of 
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Chart 3.—Frequency of seizures per month and blood bromide of patients 
M. McC., M. T. and E. B. 


table salt content for their physiologic needs withstand a much higher 
bromide concentration in the blood. 

As to what follows when the bromide intake is diminished or ceases 
entirely will be seen in the following case: 


The amount of bromide was decreased gradually until it was discontinued 
entirely in the case of a young girl who had been improving for six months while 
she received 5.5 Gm. daily. She remained free from seizures for about ten days 
after the cessation of treatment. The bromide content at that time was 125 mg. 
per hundred cubic centimeters of serum. The patient then had ten attacks during 
three days. She was put back immediately on treatment wih bromide and was 
free from seizures for the balance of that month. The following month she had 
eight seizures within a short time, one attack the subsequent month and is free 
from seizures at present. The bromide content now is 300 mg. per hundred cubic 
centimeters of serum. 
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From July, 1926, up to the present time I have treated at the Man- 
hattan State Hospital fifty-one patients for a period of from fifteen to 
three months. Four of these patients were free from seizures for from 
a year to five months and were released from the hospital. They have 
continued treatment at home with the same results. The number of 
discharged patients is relatively low owing to the fact that the majority 
of the patients have been in the hospital for a number of years and have 
more or less lost contact with relatives or friends. Four patients, as 
already described, died; the rest are still under treatment. As already 
stated, the patients with severe and frequent seizures were given a small 
dose of phenobarbital combined with the bromide. The explanation of 


@ i 


Chart 4.—Frequency of seizures per month and blood bromide of patients 


R. McK., A. M., M. M. and T. H. 


the good results in the latter cases may perhaps be sought in the pharma- 
cologic law that two drugs of different groups having a similar action 
produce a more powerful effect than either one singly. This is the law 
which Burgi calls “die potentierende Wirkung.” 

It would take too much space to give detailed descriptions of the 
physical conditions in these patients during the course of treatment; I 
shall refer briefly, however, to two observations. ‘The blood pressure 
and weight was taken at weekly intervals for a period of six months. 
Both the pressure and the weight usually fell during the first week of 
therapy, then gradually increased ; the weight finally reached normal and 
in many instances went higher. The blood pressure remained somewhat 
below normal. 
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The use of bromides has been said to be the cause of deterioration. 
lt would be difficult to give an opinion concerning this as detenoration 
had begun in the greater number of my patients before treatment was 
started. It seems, however, that the use of bromides did not add to the 
already manifest deterioration, and perhaps it would not be too inuch to 
state that there has been amelioration in some cases. A few patients who 
had been vegetative became more interested in themselves and their sur- 
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Chart 5.—Frequency of seizures per month and blood bromide of patients 


roundings. Generally, these patients became more amenable and even 
helpful on the ward. The improvement was more pronounced when 
there was little if any deterioration. I can say, at least, that after over a 
year of continuous bromide treatment, I fail to see signs of increased 
deterioration. It is true that this period is too short to serve as a 
criterion. 

\s the mental and physical manifestations of bromide intoxication 
are due not only to supersaturation with bromide, but also to deficiency 
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Chart 6.—Frequency of seizures per month and blood bromide of patients S. ¢ 
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of table salt, it would be easy to understand that the treatment in this 
condition should consist of eliminating as much as possible of the 
bromide and substituting chloride. The treatment would then consist 
of the administration of table salt. In my experience oral administration 
is difficult, especially when the patient is somnolent; it also frequently 
provokes nausea. The intravenous method is efficacious but requires 
certain precautions. I found that the most simple and favorable method 
is the rectal administration of physiologic sodium chloride solution, if 
necessary repeated several times. One is surprised to see the patient 
come out of the lethargy shortly after the enema. The skin manifesta- 
tions are treated in a similar manner with the addition of wet applications 
of saturated salt solution. In severe cases, as in bromoderma iuberosa, 


T 


grain (0.03 Gm.) of sodium cacodylate once or twice daily has been 


of great help. 
CONCLUSIONS 
Bromide therapy should be put on a scientific basis; the relationship 
of sodium chloride to sodium bromide, which is involved in this treat- 
ment, 1s clarihed. ‘to make this therapy rational, the relationship 
between these two halogens must be regulated in cach person. This 


relationship is established from the amount of sodium chloride each 
needs for proper physiologic function and is apparently difierent in 
various races. 

My studies of bromide content in the blood give much higher figures 
than those obtained by Bernoulli or Wuth without showing signs of 
bromide intoxication. The blood bromide does not seem to depend on 
the amount of the intake, as smaller doses gave eaually high bromide 
contents; this probably depends on the amount of sodium chloride it 
replaced in the organism. 

The four deaths that occurred, apparently not immediately produced 
by bromide, make me think that physically debilitated patients should 
perhaps be excluded from this type of therapy. 

Instead of estimating the table salt content in the organism, I reduced 
the daily intake to about 70 grains (4.5 Gm.), which is sufficient for 
proper physiologic function, and added at first a small dose of bromide 
(from 8 to 17 grains daily) and increased gradually until the maximum 
optimal dosage was reached. ‘To give the patient a surplus of salt in 
case of deficit the bromide is combined with 10 per cent sodium 
chloride. 

A quantitative analysis of the blood bromide by Pernoulli’s or, even 
better, by Wuth’s method is desirable, but not essential in experienced 
hands. 

The treatment of patients with bromide poisoning is based on the 
elimination of bromide and administration of table salt, which, in my 
experience, has been most successful in the form of enemas. 


THE WEIGHT OF THE PANCREAS AND THE RATIO 
OF THE WEIGHT OF THE BRAIN TO THAT 
OF THE PANCREAS IN EPILEPSY* 


HAROLD A. PATTERSON, M.D. 
AND 
SAMUEL M. WEINGROW, M.D. 


SONYEA, N. Y. 


Following our previous work on the ratio of the weight of the 
brain to that of the liver in epilepsy,’ which developed from the earlier 
papers of Myerson? and Thom,’ the question naturally arose as to 
what other organs besides the liver might be likely to show changes. 
The pancreas seemed a logical point of departure, since it is well known 
that convulsions may supervene in diabetes with hyperglycemia and also 
with hypoglycemic shock following the administration of insulin, and, 
further, since both an abnormal increase and an abnormal decrease in 
the blood sugar content in epilepsy have sometimes been observed by 
Cuneo,’ one of us and a number of other authors. Consequently, we 
undertook an investigation of the condition of the pancreas in epilepsy 
as determined by observations at autopsy. 

For this purpose, 378 cases were chosen from a series of about 
400 in which autopsies had been made. These fell naturally into three 
groups: (a) essential epilepsy without emaciation, 277 instances; (b) 
nonidiopathic epilepsy without emaciation, fourteen instances, and (c) 
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idiopathic epilepsy with emaciation, eighty-seven instances. These cases 
were of patients of both sexes; all were of patients who had had grand 
mal seizures, while some were of patients who had also had petit mal 
attacks. All were of patients over 16 years of age at the time of 
death. This minimal age limit was chosen to insure complete develop- 
ment of the pancreas. Only those cases were classified as idiopathic, 
or essential, epilepsy in which a definite pathologic cause could not be 
discovered at autopsy to which the epilepsy might reasonably be 
attributed. Conversely, only those instances were regarded as non- 
essential or nonidiopathic in which a definite pathologic condition was 
found in the brain at autopsy which could reasonably be considered as 
a probable cause of the epilepsy, such as abscess, chronic meningitis, cyst, 
fracture of the skull and gumma or tumor of the brain, of the meninges 
or of the surrounding bony structures (with sufficient impingement on 
the cerebral substance). In the two groups of cases without emacia- 


TABLE 1.—Minimal and Maximal Weights of the Normal Pancreas 


Authority Lower Limit, Gm. Upper Limit, Gm. 

Warthin: Practical Pathology, Ann Arbor, Mich., 

Gerrish: A Textbook of Anatomy by American 

Authors, Philadelphia, Lea & Febiger, 1899, p. 737 64 06 
Gray: Anatomy, Philadelphia, Lea & Febiger, 1905, 

Delafield and Prudden: A Textbook of Pathology, 

New York, William Wood & Company, 1914, p. 1017 70 108 
Mallory and Wright: Pathological Technique, Phila- 

delphia, W. B. Saunders Company, 1908, p. 44 om") 120 
Average . 70 107 


tion, only those were included in which death was due to a sudden acute 
condition, such as asphyxia, bronchopneumonia, lobar pneumonia, pul- 
monary edema, status epilepticus, and other like conditions. In the 
series with emaciation were included the cases of patients dying of 
chronic wasting diseases, such as inanition of idiocy, ileocolitis and 
tuberculosis. The pancreas did not show any gross abnormality at 
autopsy in any of the cases, with the single exception of a case of acute 
hemorrhagic pancreatitis. 

The weight limits of a normal pancreas, as given by different authors, 
have a wide range, as appears from table 1 in which are quoted the 
figures derived from the authorities cited. 

Table 2 presents the range of weights of the pancreas in the three 
epileptic groups studied. 

In table 1 it may be noted, by taking the extreme upper and lower 
limits given, that the widest possible normal range for which authority 
is cited is from 60 to 120 Gm. In table 2 it may be observed that all the 
groups included show a more extensive range than this extreme normal 
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range, with the exception of the two cases of nonessential epilepsy 
without emaciation in the female group. Consequently, it appears that 
the range of the weight of the pancreas in epilepsy is greater than that 
of the pancreas in a normal state. Moreover, the range seems increased 
to a greater extent in the idiopathic than in the nonidiopathic series, 
although the latter contains too few instances to permit any valid 
deductions. ven in the cases with emaciation, in which one might 
expect to find the upper limit considerably reduced, the range appreciably 
exceeds the normal in extent. 


2.—Minimal and Maximal IWcights of the Pancreas in the Epileptic 


Number Lower Upper 

Sex of of Limit, Limit, 
Type of Epilepsy Patients Cases Gm Gm 
diopathic, without emaciation Male 162 ) 195 
Female 115 15 165 
Nonessential, without emaciation Male 12 0) 140 
Female 2 70 105 
Idiopathic, with emaciatior Mak 12 25 200) 
Female 15 30 165 

TABLE 3 ! Correlation of the Weight of the Pancreas with the Time of Onset 


in Essential Epilepsy (without Emaciation) 


Mal Female Both Sexes 
\ge at Number Average Weight Number Average Weight Number Weight 
(mset, of of Pancreas, of of Pancreas, of Average, 
Years Cases Gu Cases Gm Cases Gm. 
| ( 61 69.1 
6-10 72.5 €2 72.5 
11-1 SU.6 l 69.7 
1-20 lt S7 6 
1-2 107 6 77.5 9.9 
6-20 1] a 6 7 17 92.6 
6-40 122 2 122.5 
45 100 6 94.1 
) l 65 $1.7 
D 70 2 70 
(6-70 4) l 
71 l 410) l 
Total 168 10% 277 


Tables 3 and 4 present the weight of the pancreas in essential and 
nonessential epilepsy without emaciation, respectively, considered in 
connection with the onset of the disease. Data dealing with our group 
of patients showing emaciation has been omitted at this point because 
it would introduce, in emaciation, an additional variable, a complication 
which it is desirable to avoid here. In an attempt to secure greater 
accuracy, the average weight of the pancreas obtained in the male and 
that in the female division of the tabulation have been combined in a 
weighted average for both sexes in these tables. 
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Tables 3 and 4 suggest an increase in the weight of the pancreas 
with corresponding retardation of the onset of the epilepsy in essential 
epilepsy (without emaciation) only. The cases of nonessential epilepsy 
(without emaciation) fail to show any such correspondence. The 
decline in magnitude of the weights in the final items at the close of both 
tables seems to suggest the effects of senescence on this organ, but the 
instances are too few to permit valid conclusions. Attempt at hasty 
generalization at this point would bring these results into conflict with 
subsequent observations, as will become apparent later. In passing, it 
is also interesting to note in connection with table 3 that in the great 
majority of cases of essential epilepsy studied, the onset occurred prior 
to the age of 20. 


TaBLe 4.—A Correlation of the Weight of the Pancreas with the Time of Onset 
in Nonessential Epilepsy (without Emaciation) 


Male Female 3oth Sexes 

Age at Number Average Weight Number Average Weight Number Weight 
Onset, of of Pancreas, of of Pancreas, of Average, 
Years Cases Gm. Cases Gm. Cases Gm. 

1- 5 3 70 1 70 4 60 

6-10 2 75 2 

11-15 1 120 1 

16-20 ane l 105 1 

21-25 

26-30 

31-35 l 5d l 

36-40 l 70 1 

41-45 2 75 2 

46-50 l & 1 

1-55 

yr 

61-65 

66-70 l 55 ; 1 

Total 12 2 14 


In tables 5 and 6 the effect of the duration of the disease on the 
weight of the pancreas in cases of epilepsy without emaciation is por- 
trayed. The series of cases with emaciation has again been omitted 
for the reason previously given. Also, for the same reason as before, 
the weight average for both sexes is shown whenever possible. 

Tables 5 and 6 show a wide variation in the weight of the pancreas 
in both essential and nonessential epilepsy, unaccompanied by emaciation, 
but fail to reveal any relation between the weight of the pancreas and 
the duration of the epilepsy. Moreover, cognizance may also be taken 
in table 5 of the fact that the number of cases is more evenly distributed 
with respect to duration periods than they are with respect to age periods 
in table 3, where they tend to be aggregated in the younger age periods. 

A comparison between the weight of the pancreas and that of the 
brain in epilepsy is illustrated in tables 7, 8 and 9. Table 7 contrasts 


the weights of these two organs for the idiopathic cases without emacia- 


TaBLe 5.—A Correlation of the Weight of the Pancreas with the Duration of the 
Disease in Essential Epilepsy without Emaciation 


Male Female Both Sexes 
Number Average Weight Number Average Weight Number Weight 
Duration, of of Pancreas, of of Pancreas, of Average, 
Years Cases Gm. Cases Gm. Cases Gm. 
1- 2 2 110 2 
3- 4 4 85 3 55 7 72.1 
5- 6 6 70.8 2 72.5 s 71.2 
7-8 7 80.7 8 76.8 15 78.6 ‘ 
9-10 12 88.6 2 80 14 87.6 
11-12 14 88 3 96.7 17 88.9 
13-14 7 68.7 6 86.7 13 77.0 
15-16 10 92.5 9 71.1 19 82.5 
17-18 7 $1.4 15 66.7 22 71.4 
19-20 9 81.1 9 72.2 18 76.6 
21-22 10 83.5 7 84.3 17 83.8 
23-24 7 87.8 9 71.1 16 78.4 
25-26 3 82 3 45 6 638.5 
27-28 3 75 5 57 8 63.7 
29-30 6 &5 4 82.5 10 84.0 
31-32 4 73.3 3 66.7 7 70.5 
6 78.2 6 
1 rf) 1 130 2 105 
3 143.3 4 65 7 98.6 
3 38o 3 78 6 81.5 
— 2 77.5 2 
3 90 3 
5 33 ee 5 
2 9d 1 70 3 86.7 
71.6 
2 42.5 2 
57-58 1 l 
61-62 1 70 
63-64 
65-66 
69-70 l »D l 
75-76 73 1 
Total 137 105 242* 


of the 277 instances mentioned, a satisfactory record of the duration of the 
epilepsy could not be obtained. 


TABLE 6.—A Correlation of the Weight of the Pancreas with the Duration of 


the Disease in Nonessential Epilepsy without Emaciation 


Male Female Both 
4 -— Sexes, 
Number Weight of Number Weight of Number 
Duration, of Pancreas, of Pancreas, of 
Years Cases Gm. Cases Gm. Cases 
1- 2 1 70 1 
- 4 3 73.3 3 
6 1 &5 1 
7. 8 l 70 l 
13-14 2 92.5 2 
17-18 1 65 | 
19-20 105 1 
97 IQ l 1 
47-48 1 70 
63-64 2 75 2 
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tion; table 8, for the cases of nonessential epilepsy without emaciation, 
As 


before, in all these groups, the arithmetical mean of the weights of the 


and table 9 for the cases of essential epilepsy with emaciation. 


brain and also of the weights of the pancreas has been previously deter- 
mined separately for each sex, and then the means for the two sexes 
combined in a weight average wherever possible. Weighted averages 
are thus portrayed throughout tables 7 and 9 and are found in table 8 
combined ; other- 


wherever there are both male and female items to be 


Paste 7.—The Ratio of the Weight of the Brain to that of the P 
Essential Epilepsy wit! Ema 
Brain Weight I creas Weight 
(Weight (Weight 
Number of Cases Average Average 
64 
O48 71 
1,049 ‘4 
1,1] i4 
1,264 
1,324 
1,441 
1,53 
1,¢ 
1,757 
Total 2 
Pat f the Weight of the hat of tl 
ential I: pileps f:macta 
Brain Weight Panereas Weight 
(Arithmeticea (Arithmetical 
Number of ¢ Averag Average 
1 Ooo 
ta 
1,04 
1,255 
1,45 
1,538 7 
1.63 
1720 70 
Total 


wise, in this latter table the arithmetical mean has been substituted for 
the weight average. 

In table 7 it may be seen that, in general, with an increase in brain 
weight there appears a similar increase in the corresponding pancreatic 
weight, and conversely. This relationship, however, does not hold 
throughout the entire table, as there are several points at which the 
corresponding weights fail to show the progressive correlationship in 
magnitude generally prevailing. Table 7 tends to suggest that in idio- 
pathic epilepsy there may be some factor or factors affecting the brain 


and the pancreas alike. 
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Table 8 fails to disclose the existence of a similar correspondence 
between the brain and the pancreas in the cases of nonessential epilepsy 
without emaciation ; the table does not give any indication that progres- 
sively increasing magnitudes in weight of the brain are accompanied by 
corresponding increases in weight of the pancreas. 

Table 9, likewise, reveals the absence of any apparent correlation 
in magnitude between the corresponding weights of the brain and 
of the pancreas. When the members of this series are arranged in the 
order of increasing magnitude in weight of the brain, the weights of the 
pancreas show an irregular variation. Here it must be remembered, 
however, that two variables are operative; the results might therefore 
logically be expected to differ from those obtained in table 7 where only 


one of these two variables is present. 


TaBLE 9—The Ratio of the Weight of the Brain to that of the Pancreas in 
Essential Epilepsy with Emaciation 
Brain Weight Pancreas Weight 
(Weight (Weight 
Number of Cases Average) (Average) 
79 70 
S20 $5 
948 7.0 
] 1,056 
1,14 67 
1,25 79 
1,339 74 
1,438 is 
1,535 bo 
1,620 su 


rom a comparison of tables 7 and & it appears that the factor or 
factors which seem to affect the brain and the pancreas alike in idiopathic 
epilepsy are not present in nonessential epilepsy. Unfortunately, how- 
ever, the relatively small number of cases in table 8 makes this premise 
insecure. 

Since in tables 7, 8 and 9 and in those that follow there are several 
instances in which the average weight of the brain for a given number 
of cases falls below the normal, the objection might be raised at this 
point that in epilepsy, particularly when this condition is accompanied 
by amentia, one sometimes finds microcephaly, and that the incidence 
of microcephaly would naturally result in a certain percentage of the 
brains found at autopsy in epileptics being below normal in weight. In 
answer to this objection we may cite the second of our previous reports 
on the subject,? in which we analyzed the occurrence of microcephaly 
in our material and found that it occurs in 5.2 per cent of cases. 
Therefore the reduction in weight of the brain as given in our tables 


7. Patterson and Weingrow (footnote 1, second reference) 
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cannot be attributed entirely to the presence of microcephaly, although 
this condition is doubtless a contributory factor of minor significance. 
The final tables give the observations in the idiopathic cases, both 
those with and those without emaciation, indicating for each group the 
number and the percentage of instances in which the weights of both 
pancreas and brain are normal and of those cases in which the weights 
of these organs are above or below the normal, respectively. Each 
table is subdivided into three sections showing consecutively: (a) the 
cases falling in the range between 16 and 50 years of age; (b) those 
in the period above 50 years, and (c) the total number of instances 
included in the two preceding subgroups. This arrangement has the 


double advantage of accounting for all the cases studied and yet of 


i 
Epilepsy According to the Normal Weight as Mean: I. Essential 


Epilepsy without Emaciation 


Taste 10.—A Classification of the Weights of the Brain and of the 


Brain Pancreas 
Distribution of Cases Above Normal Below Above Normal Below 
According to Age A A 
and Sex Cases % Cases % Cases % Cases % Cases % Cases J 
16 to 3 years 
Male... - (37) {2 0.65 16 33.57 49 7é 27 19.7 67 18.9 43 31.39 
Female (100) 0 ») »? () 7 73.00 13 13.0 ) 9.0 1s {8.00 
Total (237) 17 19.82 68 2.69 122 AT 10 8616.87 44.7 91 38.39 
50 to 83 years 
Male (26) 6 23.07 17 65.38 3 11.54 6 23.07 14 4 6 23.07 
Female (14) 2 14.28 3 21.42 > 64.28 0 0.0 7 10.00 7 50.00 
Total.. (40) 20.00 50.00 12 30.00 6 15.00 | 13 
16 to 83 years 
Male . 68) {8 99.4 63 88.65 2 19.69 19 30.06 
Female (114) 7 612 1.93 71 11.40 i 10.35 ) $8.26 
Total (277) ) 19.85 SS 31.76 134 48.37 46 16.60 127 15.84 104 37.54 


separating the subgroup in which senile involutional changes in the 
pancreas might be expected to have occurred, from that in which these 
changes would not be anticipated. In each subgroup, as is evident from 
the tables, a distinction in the items for each sex has been made, which 
has been supplemented by a total for both sexes together with the 
percentage obtained by the combination of these figures. An attempt 
has not been made at tabulation of the nonidiopathic cases without 
emaciation, since this series contains too few cases to permit valid 
deductions on comparison with either of the other groups, and on careful 
scrutiny fails to reveal even any suggestion of a trend which could 
profitably be discussed at this point. 

For the upper and lower normai limits we have selected the average 
of the figures given by the authorities previously cited as shown in 
table 1; namely, lower normal limit 70 Gm., upper normal limit 107 Gm. 


| 
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For the range of weight of the normal brain, in order to make this study 
as comparable as possible with our previous work,® we have again 
accepted, tor the reason then given, the standards therein adopted, 
namely, normal range from 1,250 to 1,400 Gm. 

Inspection of the tables discloses the fact that involutional changes 
in weight in the pancreas or the brain due to senility are not manifest 


in either of these idiopathic groups. From table 10 it may be seen 


I 
that in 104 of the 277 cases without emaciation, or 37.5 per 
cent, the weight of the pancreas falls below normal, while in 134 
instances, or 48.4 per cent, the weight of the brain falls below normal. 
From table 11 it may be observed that in 51 of the 87 cases with 


TaBL_e 11.—A Classification of the Weights of the Brain and of the Pancreas in 
Epilepsy According to the Normal lVeight as Mean: II. Essential 
Epilepsy with Emaciation 


Brain Pancreas 
Distribution of Cases Above Normal Below Above Normal Below 
According to Age - A 
and Sex Cases % Cases J Cases % Cases &% Cases %&% Cases &% 
16 to vears 
Male (31) 5 16.12 11 35.48 15 48.38 & 19.35 9 29.03 16 51.61 
Female 5) 285 14 40.00 57.14 2.85 7 2.00 27) «(77.14 
Total... (66) 6 9.09 25 37.87 35 86-5 8..08 7 10.60 16 24.24 43 65.50 
50 to 83 years 
Male. ‘ (11 $ 364 $ 36.4 3 27.3 1 9.1 9 81.8 1 9.1 
Female.. (10) 1 10.0 2 0.0 7 70.0 0 0.0 3 30.0 7 70.0 
Total woe Ga o 23.8 6 23.6 10 17.6 l 4.8 12 57.1 8 38.1 
16 to 83 years 
Male 12) 9 21.4 ld 5.7 1s 42.9 7 16.7 18 42.8 17 40.5 
Female. (45) 4 16 35.6 27) 1 10 822.2 34 75.6 
Total (87) 11 12.6 31 35.6 45 51.7 S 9.2 28 32.2 51 58.6 


emaciation, or 58.6 per cent, the pancreas falls below normal in weight, 
while in 45 cases, or 51.7 per cent, the brain falls below normal in 
weight. Thus, it may be seen that in idiopathic epilepsy the weight of 
the brain tends to fall below normal in about half of all the cases studied. 
This seems to bear out the opinion entertained in our second previous 
report on the subject * that the brain is often directly involved as a part 
of the primary process in idiopathic epilepsy. With the group of cases 
showing emaciation, the pancreatic weight also tends to fall below normal 
in about half of the instances studied, while in the group of cases 
without emaciation only a little more than one third of the cases show 
a fall below normal in the weight of pancreas. This is what might be 
expected when one considers that the pancreas is a more parenchymatous 


organ than the brain. Moreover, the percentage of instances in which 


8. Patterson and Weingrow (footnote 1, first reference). 
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the weights of the brain and the pancreas fall below normal is greater for 
both organs in the group of cases with emaciation than in the group without 
emaciation; but it may be noted that the additional increment super- 
imposed by the emaciation is less than the original incidence of sub- 
normal weights in essential epilepsy alone. Furthermore, as has already 
been intimated, while the percentage difference between the two groups 


ht for the brain (48.4 per cent as compared with 51.7 


is relatively slig 
per cent), it is rather appreciable for the pancreas (37.5 per cent as 
compared with 58.6 per cent). 

From tables 7 to 11 it may be noted that while there tends to be 
a corresponding parallel increase in pancreatic weights when the weights 
of the brain in the series are arranged in the order of ascending magni 
tude, nevertheless the relative weights of the brain and the pancreas show 
considerable variation when compared at different levels, as well as in 
the incidence of the deviation of these organs, respectively, from the 
normal. Consequently, it follows that the ratio of the weight of the 


brain to that of the pancreas in epilepsy is not constant 


SUMMAI 
We studied the weight of the pancreas in 378 cases These were 
divided into three groups: (a) 277 cases of idiopathic epilepsy witl 
out emaciation; ()) 14 cases of nonessential epilepsy without emacia 
tion, and (c) 8/7 cases of essential epilepsy with emaciation. The range 


of the weight of the normal pancreas, according to the authorities cited, 
is from 60 to 120 Gm., and the average limits computed from thei 
varying minimums and maximums are 70 and 107 Gm., respectivels 
In our cases of epilepsy, the weight of the pancreas ranged from 25 to 
200 Gm. In all the groups, except the nonidiopathic nonemaciated 


female division, which contained only two cases, the weight of the pan 


creas exceeded the normal range thus given In the first group men 
tioned, it had a range of from 25 to 195 Gm.; in the second, from 50 to 


140 Gm., and in the third, from 25 to 200 Gm. Hence, the idiopathic 
groups had wider limits than the nonessential one. 


In conneciion with the age at onset, the pancreas increases in weight 


| 


progressively up to 40 years of age; after that, as judged from the few 
remaining cases, it shows a progressive decline, which we are unable 
to explain. The cases of nonessential epilepsy failed to show any 
definite relation between the onset of the disease and the weicht of the 
pancreas. 

In regard to duration of the disease, a relationship was not disclosed 
between this factor and the weight of the pancreas in either essential or 
nonessential epilepsy without emaciation. In the consideration of the 


factors of onset and duration, the data for the group of cases with 
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emaciation were omitted in order to avoid the introduction of a second 
variable in the treatment of these subjects. 

When the weights of the brains were arranged in the order of 
ascending magnitude, the corresponding pancreatic weights assumed 
the same order in the group of cases of idiopathic epilepsy (without 
emaciation ), but not in the group of cases of nonessential epilepsy (with- 
out emaciation), or in the group of cases of essential epilepsy with 
emaciation, in which, however, a second factor was operative. In the 
presentation of our material up te this point, the weight average for 
both sexes, obtained by combining the arithmetical means for each sex, 
was used whenever possible. When the weights of the brain and of 
the pancreas were compared with the normal in the cases of idiopathic 
epilepsy with and without emaciation, the weight of the brain was found 
to fall below normal in about half of the cases studied in both groups. 
The weight of the pancreas fell below normal in a little more than one 
third of the cases without emaciation and in over one half of those with 
emaciation. The percentage of weights falling below normal is greater 
for the group of cases with emaciation than for the group of those with- 
out emaciation, but the added increment superimposed by emaciation is 
appreciably less than the incidence of weights below the normal in the 
cases of essential epilepsy without emaciation. The nonidiopathic group 
was not considered in this connection because the cases which it con- 
tained were too few for adequate generalization. Microcephaly, 
reported in 5.2 per cent of cases, is insufficient to account for the large 
incidence of small brains in the groups of essential epilepsy studied. 
The ratio of the weight of the brain to that of the pancreas was shown 
to be in epilepsy a variable quantity. 


CONCLUSIONS 
1. Authorities differ considerably as to the weight range of the nor- 
mal pancreas; the limits given by its authors cited are from 60 
to 120 Gm. 


2. In all three groups—essential epilepsy without emaciation, non- 


essential epilepsy without emaciation, and essential epilepsy with emacia- 
tion—the weight range of the pancreas exceeds the limits accepted as 
normal. 

This range has wider limits in cases of idiopathic (essential) epilepsy 
than in the nonidiopathic cases. 

4. In the cases of idiopathic epilepsy without emaciation, the pancreas 
increases in weight with retardation in onset up to the age of 40; after 
that age it shows a weight decline. 

5. In the cases of nonidiopathic epilepsy, the weight of the pancreas 
fails to show any definite relation to the time of onset of the disease. 


| 


190 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


6. The cases of essential and the cases of nonessential epilepsy with- 
out emaciation fail to show any relationship between the weight of the 
pancreas and the duration of the disease. 

7. When the weights of the brains in a series are arranged in order 
of ascending magnitude, the corresponding weights of the pancreas 
assume the same order in the group of cases of idiopathic epilepsy with- 
out emaciation; but not in either the group of cases of nonessential 
epilepsy without emaciation or that of cases of essential epilepsy with 
emaciation. 

8. In the cases of idiopathic epilepsy without emaciation, the weight 
of the pancreas falls below normal in 37.5 per cent, while the weight of 
the brain falls below normal in 48.4 per cent. 

9. In the cases of idiopathic epilepsy with emaciation, the weight of 
the pancreas falls below normal in 58.6 per cent, while the weight of the 
brain falls below normal in 51.7 per cent. 

10. The incidence of weights below normal of the pancreas and of 
the brain in epilepsy per se is greater than the additional increment 
superimposed by emaciation. 

11. Microcephaly accounts for a small proportion of the brains which 
are subnormal in weight. 

12. Our cases failed to show any evidence of retrograde changes in 
the weight of the pancreas with the advent of senescence. 

13. The ratio of the weight of the brain to that of the pancreas is not 
constant in epilepsy. 
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CLINICAL MANIFESTATIONS IN DISEASES OF THE THIRD VENTRICLE AND ITS 
Watts. Paut HOGNER, Deutsche Ztschr. f. Nervenh. 97:238 (May) 1927. 


Experimental investigations as well as clinical experiences have shown that 
the walls of the third ventricle, especially the base of the midbrain contain 
centers for vegetative functions. From anatomic investigations by R. Greving it 
is known that this area contains a number of cell groups of different cell struc- 
tures, the fiber systems of some of which enter the dorsal longitudinal bundle 
to pass to the vegetative centers of the medulla and cord, while some fibers 
become associated with the posterior lobe of the pituitary body. This fact led 
to the idea of a localized vegetative function in definite cell groups. 

The author reports a case with observations at autopsy which tends to throw 
some light on the problem. A woman, aged 22, who had always had good health 
began to show changes in character and mental disposition several weeks before 
the present illness. She became moody. At times she was quiet and of good 
disposition; again she became exalted, coarse, irritable and angry. Eight days 
before entering the hospital she suddenly developed a violent headache; during 
the last few days she vomited twice and lost consciousness. The pulse was at 
first increased in rate and irregular. On the way to the hospital she had a 
generalized convulsion. 

On examination, the patient was found to be completely unconscious; she had 
good muscular development, and an increased deposit of fat, especially around 
the hips. The face was edematous; the temperature was 100 F.; the pulse rate 
was slow; breathing was deep and there was rigidity of the neck. The pupils 
were dilated, the right being larger than the. left, and reacted sluggishly to light. 
The blood pressure was 170 systolic and 55 diastolic. The white cell count was 
17,500; nonprotein nitrogen in the blood was 31; blood sugar, 0.15. The urine 
showed some albumin and sugar. Lumbar puncture gave only a few drops of 
fluid, the cell count of which was 200, composed of erythrocytes and leukocytes. 
The patient died the same day with signs of respiratory paralysis. 

The postmortem observations disclosed, among other things: the dura under 
pressure; the brain markedly edematous; a thick bloody fluid at the stalk of the 
hypophysis; blood in the lateral ventricles and the inner part of the left corpus 
quadrigeminum which was destroyed completely from the middle downward, 
reaching medially down to the third ventricle. 

Histologic examination revealed that near the hemorrhagic areas there was 
always a large increase in cells lying close together, of a tumorous nature. They 
were mostly round or slightly spindle-shaped and were surrounded by large 
thin walled blood spaces. In some places it appeared that the origin of the cells 
was from the choroid plexus. The cells and blood vessels passed on to the brain 
stem. When the blood vessels became enlarged, blood stasis and diapedesis took 
place. This is to be held responsible for the hemorrhage destroying the tumor- 
infiltrated brain tissue. The histologic picture resembled closely a sarcoma of the 
choroid plexus, although a gliomatous origin could not be entirely refuted. 

Hogner holds the hemorrhage in the third ventricle responsible for the symp- 
toms in this case, among which may be mentioned the severe headaches, the 
obesity, the increased temperature, slow pulse, deep respiration, difference in size 
of pupils and their sluggish reaction to light and the leukocytosis, hyperglycemia 
and increased cell count in the spinal fluid. 

In reviewing the literature of 100 cases, including two of his own with diseases 
of the third ventricle, the author finds that the pathologic process does not differ 
much from that in other parts of the brain. The largest number are tumors; next 
in number come hydrocephalus and hemorrhage, which may be the result of 


many etiologic factors. Infections, such as encephalitis, may also give symptoms 
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referable to a lesion in the third ventricle. Of the 100 cases, tumors were present 
in eighty-four, hemorrhage in eight and hydrocephalus in eight. Of the eighty 
four tumors, twenty-one were limited to the third ventricle, and sixty-three were 
borderline tumors, that is, tumors that involved the neighboring area and included 
the third ventricle. 

General symptoms may be present such as headaches, general or localized; 
dizziness; nausea; vomiting; various types of psychic disturbances; rapid or 
slow pulse; choked disks; speech, smell or auditory disturbances; ocular muscle 
palsy; equilibratory disturbances; tonic and clonic cramps. At times the general 
symptoms are absent entirely. In many cases symptoms are not present; after 
sudden death a necropsy discloses the cranial involvement. These are especially 
cases with hemorrhage in the ventricle, parasites blocking the aqueduct and 
tumors with a rich vascular supply. But in the largest number general symptoms 
are present and are often the first to appear. Psychic disturbances and ocular 
palsy are among the most frequent symptoms 

Although it is dificult to outline a symptomatology based on a restricted 
localization, since the pathologic process often extends to other areas, the 


author gives the classification in the accompanying table 


Classification of the Symptoms Found in the Various Diseases of th Third 
i le in 100 Cases ¢ | he Literat 

Tumors 

I ors Co 

Hemorrhage Hydro from Tumors from the 

n the cephalus Tumors Root Coming Aqueduct 

Third of Third of Third Tumors of Third frol ind 
Ventricle Ventricle Ventricl at Base Ventricle Thalamus Midbrain 
S Cases Cases Cases 7 Cases | Cases 
Epileptic attacks ? 4 


Paresthesia l 4 


Vasomotor disturbance l 


Pupillary disturbances 2 7 l j l 
Sphincter disturbances l 4 
Temperature disturb ces ] 
urbance ol genital 
unctio 
\diposit 
Infantalis 4 
Dystrophia adiposogen 
italis 
Acromegaly 
Loss of weight 3 l 
Loss of appetite ] 


Polyphagia and bulir 
Disturbance ot 


secretion 14 
Polyuria 
Polydipsia 1 
Diabetes insipidus 
Disturbance of sleey ) > 
Sudden death ( 
Votor and Sensory Irritation Phenomeno L. R. Muller considers’ that the 


epileptic attacks are due to sudden pressure in the third ventricle caused by serous 
transudation through the choroid plexus. So far pathologic disturbance of the 
cortex has not been found which can be held responsible for the epileptic attack. 
This theory becomes more plausible since the regulation centers for deep sleep 
accompanying epileptic attacks, pupillary dilatation, vasomotor disturbance, flow 
of saliva and loss of the sphincter control must be assumed to be localized in the 
midbrain. In the cases reported epileptiform attacks were noted in some of the 
cases of hemorrhage in the third ventricle, in hydrocephalus, and in some of 
the tumors. Motor disturbances were often found, such as hemiparesis and tetra- 
paresis with a positive Babinski sign. This must be looked on as a general symp- 
tom. . On the other hand, a masklike face, muscular rigidity, athetosis and 
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choreiform movements are indications of disturbance near the basal ganglia. Other 
symptoms frequently observed are paresthesias, hyperesthesias and hypesthesias, 
which point to thalamic involvement. 

Vasomotor Disturbances——Sweat and saliva secretion have, according to recent 
investigators, a superordinated center in the midbrain. Karplus and Kreidel 


place in the regio subthalamica. It is also known that exophthalmos and 
dilatation of the pupils may be caused by irritation of the subthalamic area, in 
the corpus Luysii. Adroque maintains that in the condition of mydriasis the 


oculomotor nerve is not necessarily involved. He considers that the symptom is 
caused by pressure from an overdistended ventricle on the dilating centers in the 
hypothalamus. Although vasomotor and secretory disturbances were found com- 
paratively rarely in the reported cases, the author calls attention to the fact that 
pupillary disturbances were frequently noticed, especially in the cases in which the 
pathologic change was found at the base of the brain or in the thalamus. 
Disturbances of the Bladder—The subthalamic area is also said to be the 
center for innervation of the bladder. Of the 100 cases reported, sixteen showed 
loss of sphincter control. Considering the fact that many of the patients were 
in a comatose condition, and that some suffered from epileptic attacks, it becomes 
questionable whether this should be considered as a local diagnostic symptom. 


Disturbances in Temperature—According to Isenschmid, the center for 
regulation of temperature is localized in the tuber cinereum, probably, as Greving 
suspects, in the nuclei tuberis. The disturbances in temperature obtained by the 
puncture method (Arronson and Sachs) in other areas of the stem ganglia may 
indicate only that the temperature center receives impulses from other brain areas 
and not necessarily that there is more than one center. In the reported cases, the 
largest number of disturbances in temperature was found in cases of hemorrhage 
in the third ventricle, in five of eight cases; next in number 


come tumors at 
the base with six of twenty-six cases. 


Vetabolic Disturbances.—Glycosuria was observed only three times. The 
author admits that in many cases the urine was not examined. That glycosuria 
may form a symptom in these diseases is indicated from the experimental investi- 
gations of Brugsch, Loper, Schlesinger, Schafer, Lannois and 
and Rol, Peritz, Aush and Borchard. Aschner was able to produce glyco- 
suria by a lesion at the base of the third ventricle, proving that 
can be brought about not only by a puncture at the fourth 


Roy, Sainton 


glycosuria 
ventricle (Claude 
Bernard puncture) but also by a lesion at the base at the third ventricle. The 
most recent experimental work on this subject is that by Camus and Le Grand. 
They attempted to localize the particular cell groups, injury of 


which causes 
diabetes mellitus. 


Nine of the twenty-three rabbits that survived the operation 
veloped diabetes, and fourteen did not show glycosuria; serial 
sections of the brain of the nine diabetic animals showed a lesion in the tuber 
cinereum; in the nondiabetic animals, the lesion was either near 
distance from the tuber cinereum. 


for many weeks d 


or at some 
In all the diabetic animals the nucleus para- 
ventricularis was more or less damaged. In none of 


the diabetic-free animals 
were these nuclei affected. 


In one of the latter group the hypophysis was almost 
entirely destroyed, and yet diabetes had not developed. It must therefore be 
concluded on the basis of both experimental investigation and clinical observations 
that in the third ventricle there is a center for sugar metabolism and that this 
center is in the tuber cinereum. 


Disturbances 


»f Genital Function, Fat Metabolism and Hunger Urge.—In the 
author’s opinion, the accompanying table permits the conclusion that there is a 
center for metabolism in the walls of the third ventricle. Erdheim was the first 
to describe a case of dystrophia adiposogenitalis with intact hypophysis; the 
lesion was in the interbrain, in the tuber cinereum. This disproves Froéhlich’s 
original conception that disturbance of the hypophysis is to be held responsible 
for dystrophia adiposogenitalis. Greving has shown that there is an association 
of fibers between the posterior pituitary lobe and the nucleus supra-opticus; he 
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places disturbances of genital function, often associated with fat dystrophy, at 
the base of the interbrain in the neighborhood of the corpora mammilaria. These 
are also trophic centers, for skin nutrition, weight and hunger. 

Disturbances of Salt in Urinary Secretion—Another symptom in connection 
with diseases of the third ventricle is diabetes insipidus. Stimulation of the inter- 
brain develops polyuria and thirst. It is often associated with glycosuria and 
obesity, although it must be conceded that the exact localization is difficult, since 
disease of any other part of the brain will often stimulate distant parts. That 
diabetes insipidus is caused by disturbance of the hypophysis has long ago been 
disproved. According to Leschke, injury to the infundibulum will cause an 
increase in the urinary output, with a diminished urinary concentration which 
resembles diabetes insipidus. Other investigators have confirmed these observa- 
tions. It must therefore be assumed that. there is a center for the regulation 
of urinary secretion in the area near the third ventricl In the accompanying 
table it will be noted that of twenty-six cases of tumor at the base, fourteen 
of that number had 
diabetes insipidus. In the remaining seven there was either increased thirst, 
polyuria, or a combination of the two. It is to be pointed out that Greving, on 


patients had disturbances of urinary secretion, and seven 


the basis of anatomic investigation and experimental research, assumes that the 
nucleus supra-opticus is the center for urinary secretion, and also the thirst 
center. In the regulation of urinary secretion, the hypophysis acts conjointly wit! 
the nucleus supra-opticus, with which it is associated, according to Greving 

a tract of nerve fibers. 


Disturbance of Sleep —There is an area near the third ventricle for the regula- 
tion of the function of sleep; the exact localization is not known. This was 
shown by changes found in the third ventricle in many cases of encephalitis during 
the last epidemic. Trommer’s observation that not all organs rest alike during 


sleep, speaks also for a center for sleep. The fact that sleep is not disturbed in 


decerebrated animals (Rothmann) would indicate that the sleep center cannot 
be localized in the brain cortex. Troémmer places this center in the thalamus, 


since all changes in innervation can be brought about only from this area. Mauth 


ner and others place the sleep center in the central ventricular gravy matter of 
the third ventricle. Pette, Hirsch and Adler, in lethargic patients, have found 
destruction of the gray matter about the posterior part of the third ventricle and 
at the beginning of the aqueduct (Economo also places the center for sleep and 
wakefulness in this region Abstractor). In the reported cases disturbance of 


sleep was observed, the largest number of disorders occurring in cases with 


disturbances in the posterior area of the third ventricle and the midbrain 


Sudden Death In the cases reported sudden death occurred twenty-one times: 


in most instances it was not preceded by any or by only slight symptoms. 
Hemorrhage in the third ventricle furnished the largest number (six of eight 
cases). Almost the same number was found in hydrocephalus; tumors of the 
third ventricle furnished a less number. Sudden death is caused by sudden 
increase in the pressure in the third ventricl In the reported cases of tumor 
with sudden death the patients had either cysts or cystic tumors, and hence, 
here too, a sudden pressure in the ventricle must be held as the cause of death 
This symptom, therefore, must be looked on as one of the cardinal symptoms 
diseases of the third ventricle. 

Weisenburg reported fifty-seven cases of tumors of the third ventricle, fifty- 
four from the literature and three of his own. He divided them into thre¢ 
groups: (1) cases with fairly large tumors situated at the base of the third 
ventricle but not reaching the foramen of Monroe or the aqeduct; (2) small 
tumors so situated that they closed the foramen, which could be altered by 
changing the position of the head of the patient; ( 


3) cases with tumors of 
various sizes which damaged the neighborhood of the aqueduct by direct pressurt 
on the pons or by dilatation of the aqueduct. He found hydrocephalus internus 
in all except three cases. -The symptoms of tumor of the third ventricle, according 
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to Weisenburg, depend on the pressure it causes in the neighboring area. Aside 
from hydrocephalus, the first group of cases showed paralyses of the extremities 
of one or both sides; at times they showed disease of the thalamus. The 
second group showed dilatation of the lateral ventricles and other variable symp- 
toms. The third group showed paralyses of associated movements of the eyes 
(convergence upward and more rarely lateral and downward), cerebellar ataxia, 
at times ptosis, exophthalmos in one or both eyes, dilated pupils with disturbances 
in their reactions, paralysis of one or more extremities, variable reflexes and 
general symptoms of tumor. There were no specific psychic symptoms in 
tumors of the third ventricle; when they do appear they are the result of 
pressure of the cortex against the skull caused by internal hydrocephalus. The 
tumor tends to grow in the direction of the flow of the cerebrospinal fluid toward 
the aqueduct. 

Besold considers the early appearance of choked disks with resultant optic 
atrophy as characteristic of diseases of the third ventricle. This is accompanied 
by general diminished intelligence, paralysis and contracture of the extremities. 
\ccording to Curschmann, the symptoms related to the third and fourth ventricle 
include spastic diplegia and tetraparesis, often unsymmetrical. When the corpora 
quadrigemina are involved there will be double ocular paralyses, pupillary changes, 
visual and auditory disturbances, ataxia of the trunk, and general symptoms. 
Henneberg considers that psychic disturbances are the foremost symptom in 
diseases of the third ventricle; however, they do not bear a constant character. 
\ngelo Piazza holds that anisocoria is the symptom characteristic of tumors of 
the third ventricle, and of the corpora quadrigemina; ocular muscle palsy, with 
or without diplopia, weakness of the extremities with attacks of tremor, uncertain 
gait and sphincter disturbances. He is of the opinion, however, there are no 
specific symptoms of tumors of the third ventricle. 

Jumentie and Chausseblanche distinguish, in typical tumors of the third 
ventricle, an initial stage with asthenia, emaciation and headaches which is 
followed by an infundibular and later by an interpeduncular phase. The 
infundibular syndrome consists of polyuria, polydipsia, bitemporal hemianopia, 
cardiovascular disturbances, narcolepsy, intermittent dysarthria, and at times 
nutritional and genital disturbances. Dissociated infundibular symptoms may be 
observed resembling more the encephalitic type with hypertonia and myoclonia. 
There is a dystrophia adiposogenitalis type, and also a paraplegic type, which 
comes on after a period of headaches, bitemporal hemionopia and optic atrophy. 
In 1897, Pascheles called attention to the following symptom-complex in ventricular 
hemorrhage: typical hemiplegia, increasing coma, tonic cramps, polyuria, glycosuria 
and manifestations of bulbar paralyses. Nystagmus is often noted in hemorrhage 
of the fourth ventricle. Packard, Maurice and Zabriskie reported four cases of 
basal hemorrhage with the following symptoms: severe headaches, clouding of 
consciousness, paralyses of some of the cranial nerves and rigidity of the neck, 
with a positive Kernig sign and blood in the spinal fluid. 

Concerning the duration of the illness after the widespread intracranial 
hemorrhage, the report of Winkelmann and Eckel is of interest. Of the thirty 
they reported, hemorrhages occurred in twenty-two. The shortest period 
in which death appeared was five hours; the longest was fifteen days. Convul- 


sions occurred in two cases. Loss of consciousness appeared either immediately 


cases 


or soon after the hemorrhage in most cases. 

On the basis of six cases of ventricular hemorrhage, Rosenfeld finds the 
following symptoms characteristic of increased pressure in the third and fourth 
ventricles: sudden marked mental cloudiness, general tonic rigidity of the 
decerebrate rigidity type, and vestibular areflexia with thermic disturbances. 

Reviewing the reports by the various authors, it cannot be said that there is 
anything like unanimity concerning the symptomatology in disturbances of the 
third ventricle. H6gner, however, on the basis of the 100 cases which he studied, 
feels justified in considering the following symptoms characteristic for diseases 
of the third ventricle: (1) psychic disturbances with clouding of consciousness 
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varying from mild stupor to coma; (2) tonic and clonic cramps, with or without 
disturbance of consciousness; (3) vegetative disturbances, either mild or severe 
according to the location of the disease; (4) sudden death. 


3ERNIS, Rochester, N. Y. 


VASODILATOR AND SUDORAL REACTIONS OF THE FACE FOLLOWING INJURIES TO THE 
Parotip Recion. ANpDRE THomas, Rev. neurol. 1:447, 1927. 


Vasodilatation and sweating are not infrequent sequels to inflammatory or 
traumatic lesions of the parotid region. The reason for such occurrences, 
however, has not been demonstrated. The following observation seems to shed 
new light on the matter. 

A woman, aged 37, had experienced paresthesias in the left arm, consisting 
of numbness and cold, for nearly ten years previous to presentation. In 1924, 
the arms became weak, especially the left, and the patient burned her fingers 
without realizing it In 1923, following hysterectomy, bilateral suppurative 
parotitis developed, and surgical treatment was necessary. From this time 
on, she noticed that during a meal the face became red, and that at the end 
of the repast perspiration appeared in the temporal region and on the cheek 
and large drops rolled from the left side. The left side of the body perspired 
more than the right, but eating did not have any effect on this condition 
Physical examination, in 1925, did not reveal any defects in the cranial nerves 
The upper limbs were weak, with moderate muscular wasting and abolition of 
most reflexes. The lower limbs were entirely normal. The left hand was 
warmer and redder than the right, and the left side of the body, from the 
axilla to the costal margin, was covered with beads of sweat. The pilomotor 
tonus was constantly more marked in the left upper limb and abdomen. Dis- 
sociated anesthesia ot 


syringomyelic type was present in both upper limbs and 
down to the tenth thoracic segment, including also the neck and head, althoug! 


the face was spared. During the past two years the condition had not changs 
much, although power was somewhat increased, possibly as the result oi 
roentgen-ray therapy 

Experiments carried out by Thomas to determine the presence of thes« 
ig results: Mastication of 
a piece of bread produced redness of the cheeks in a few seconds, which was 
earlier and more marked on the left side; however, the blush was accentuated 


sympathetic reactions in the face gave the followi 


on the right cheek if the patient was asked to masticate more on this side 
The redness began on the left side almost immediately after the beginning of 
mastication, increased progressively and disappeared almost instantaneously 


when the chewing was finished, as though the areas so intensely irrigated 
emptied themselves rapidly of blood. The blush was strictly localized to the 
cheek, did not extend beyond the zygoma, the labial commissure or lowet 


border of the inferior maxilla and was separated from the ear by a thin band 
of white skin. Congestion of the conjunctiva or buccal mucosa was not observed 
in this test. Simple mastication, however, was insufficient to bring out thi 
reddening. Opening and closing the mouth did not have any effect, whereas 
sucking a piece of candy without the intervention of the muscles of mastication 
immediately produced redness. Highly seasoned foods, and particularly pepper 
and vinegar, provoked intense reactions. As soon as mastication was finished 
and the bolus was swallowed, the blush rapidly disappeared although the dis- 
agreeable sensation of pepper and vinegar remained and provoked a certain 
number of swallowing movements. The color of the mucosa was not changed 
After the salad was eaten, an area of moisture appeared in the upper part 
of the reddened area on the zygoma and the temple. This area perspired after 
eating. The dripping of the perspiration caused the patient to think that the 
whole side of the face perspired, but this was not observed in the experiments 

Deglutition was not the cause of the phenomena and irritation of the 
lingual mucosa was ineffective. Simple application of sugar, salt and other 
substances to the tongue was ineffective, but rubbing the base of the tongue 
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with cotton soaked in vinegar and pepper caused the reaction to spread imme- 
diately and with great intensity. Mastication seemed to be effective only on 
account of multiplying and reeinforcing the contacts between the bolus of 
food and the tongue. If only one side of the tongue was stimulated, the 
redness of the face and sweating were strictly unilateral. Sweating was 
also provoked by rubbing without the intervention of chewing. 

Thorough examination of the sympathetic system revealed reactions that 
were practically normal. The application of mustard provoked normal reac- 
tions in both cheeks. The blushing produced by the inhalation of amyl nitrite 
appeared and disappeared with the same rapidity and intensity but it covered 
the face and was much more widespread. The same was true following the 


injection of pilocarpine. The nasolacrimal reflex was weak and was not fol- 
lowed by blushing. The sweating produced by pilocarpine was equal on the 


two sides; exercise did not have a pronounced effect; local stimulation of 
the parotid region did not provoke salivation or any circulatory disturbance. 

The picture presented by this patient is clear, but the interpretation is 
confused by the presence of two separate conditions, syringomyelia and parotitis. 
However, a sufficient number of cases of this condition, known as the syndrome 
of the auriculotemporal nerve, has been reported to make it probable that 


the parotitis is responsible. This is especially true since the condition appeared 
soon aiter the parotitis. The possibility that the secretion from the face is 
actually saliva is untenable. The abscess in the parotid gland must have 


interfered in some way with the nervous mechanism. The fact that the gland 
is supplied by certain fibers from the ganglion connected with the glossopharyn- 
geal nerve would give some reason for believing that stimulation of the 
buccal mucosa in the region supplied by this nerve might evoke certain responses 
in other distributions of the same nerve or ganglion. Under the influence of 
mastication, vasodilatation occurs in the parotid followed by secretion, a normal 
reflex, but in this case hardly comparable, for here the vasodilatation and secre- 
tion take place in the skin. The possibility of a faulty growth in regenerating 
fibers of nerves so that sympathetic elements extending into the parotid might 
arrive in the skin is suggested. Such errors in regeneration are frequently 
seen in the motor nerves (as in facial paralysis), and this condition might 
well deserve the name of “parareflex.” Analogous conditions are encountered 
in cases of injury to the posterior lacerated foramen, in which irritation of the 
external auditory canal may produce coughing. 

“The preceding considerations suggest that parareflexes of other types and 
localizations may be encountered following any lesion with interruption of 
nerve fibers. The obstacle offered by scars to regenerating nerve fibers favors 
errors in direction, and consequently synkinesis and this type of reflex. The 
fibers of the vegetative system are exposed equally with motor fibers which 
innervate striated muscles, and it is not impossible that axon reflexes may be 
disturbed in the same manner as central reflexes.” 

Localized blushing and sweating, therefore, may be considered a parareflex 
in the domain of the sympathetic, comparable to the synkinesis in cases of 


injury to the cerebrospinal system. FRreemAN, Washington, D. C 


ScraTicA: ITs VARIETIES AND TREATMENT. ANTHONY FEILING, Brit. M. J. 
1:386 (March 10) 1928. 


Two types of sciatica may be recognized: (1) a secondary or symptomatic 
sciatica due to some gross pressure lesion, and (2) a primary or essential sciatica 
in which no gross lesion can be demonstrated and in which etiology is a matter 
of doubt. The great sciatic nerve is formed from the anterior primary divisions 
of the fifth lumbar and first and second sacral nerves, with smaller branches from 
the fourth lumbar and third sacral nerves. It passes into the buttock through 
the great sacrosciatic foramen between the pyriformis and superior gemellus 
muscles; thence it passes into the thigh in the hollow between the great trochanter 
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of the femur and the tuberosity of the ischium. Osteo-arthritis of the hip joint 
is often overlooked as a cause of so-called sciatica. It has been stated that bilateral 
sciatica is always secondary to some gross lesion, but the author is satisfied that 
a primary sciatica may involve both sides. 

The primary types of sciatica may be divided into two groups: (1) a true 
sciatic neuritis, and (2) disease higher up in the region of the lumbosacral vertebrae. 
A true sciatic neuritis is an interstitial neuritis or a perineuritis, not comparable 
to the degenerative lesions of multiple neuritis or toxic polyneuritis. Occasionally, 
cicatrization of the nerve sheath with adhesions has been demonstrated. The 
precise etiology is generally uncertain, and while foci of infection should be looked 
for, their eradication causes little relief. Diabetes is frequently associated with 
this type of sciatica. In primary sciatica, the sensory functions of the nerve are 
affected not merely out of proportion to the motor functions, but practically to 
their exclusion. In secondary sciatica, sensory symptoms may occur first but 
are soon overshadowed by motor and even trophic changes. Stretching the sciatic 
nerve will cause pain not only in true sciatic neuritis, but in numerous other cases 
in which the nerve or its roots are affected either by pressure or by inflammation. 
The simplest test for the presence of real neuritis is tenderness on direct pressure 
over the nerve trunk. Mere discomfort is not sufficient. Absence of the ankle 
reflex, sometimes with exaggeration of the knee reflex, is an almost invariable sign, 
and the reflex may never return. 

The second group of primary sciatica is perhaps the most common; for con- 
venience, it may be called sciatic neuralgia. In this type of sciatica there may 
be severe, persistent pain, and frequently there is a tendency of the pain to radiate, 
especially in the distribution of the fifth lumbar nerve root. In this regard, it 
is to be remembered that the fifth lumbar nerve has a long and oblique course 


is 
to take before it reaches the plexus. Associated with many types of sciatica is 
scoliosis, usually of the contralateral type, in which there is a lateral flexion of 
the lumbar spine away from the affected side. With this there is rigidity of the 
spine, and attempts to overcome the curvature cause pain in the distribution of 


the affected sciatic nerve. This type of curvature is due to muscular contraction 
such as is met with in diseases of the joints elsewhere in the body. In these 
cases, the injection of a saline solution into the nerve trunk is not usually suc- 
cessful in bringing about relief. This form of scoliosis tends to produce separa 


tion of the articular surfaces and enlargement of the intervertebral foramina 
on the side of the sciatic pain \ homolateral scoliosis, which is less common, 


will tend to lessen tension on the nerve roots of the side of the flexion. Sciatica 


associated with this form is readily amenable to treatment by injection of a saline 


solution into the nerve trunk at the sacrosciatic notch or midway between thx 
great trochanter and the tuberosity of the ischium. Much less common is an 
alternating form of scoliosis. 

A large group of cases suggest a vertebral or juxtavertebral cause. Sicard 
classifies sciatic neuralgia as follows: (1) lesions of the posterior nerve roots 
within the spinal theca, radiculitis; (2) lesions between the nerve root and the 
origin of the plexus, funiculitis, and (3) lesions “of the plexus or the trunk 
Funiculitis occurs in the situation of the intervertebral foramina and is important 
Unilateral involvement is an argument in favor of funiculitis rather than radiculiti 
In the former condition the spinal fluid contains an excess of protein without a1 
increase in cells, while in the latter there is a lymphocytosis. The reason that 
the lumbar region of the vertebral column suffers so often may be that the inter 
vertebral foramen between the fifth lumbar and the sacrum is the smallest and 


that the one between the fourth and fifth lumbar is the next smallest in this region 
Another fact of importance is that the fifth lumbar vertebra is peculiarly liable 


to congenital variations. Theoretically, sacro-iliac disease may be responsible fo 


1 


sciatica but the author believes that this is rare. He regards an arthritis involving 
the lower lumbar vertebrae as a more common cause. 
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In treating patients who have sciatica, the cause should be first attended to if 
possible. Rest in bed, heat and ultraviolet rays are all of help in the relief of 
pain. While the application of a splint may be advisable, usually it cannot be 
tolerated. The effect of electricity in the form of simple constant currents or 
ionization has not impressed the author. In mild cases, counter-irritation may be 
of value. In the early stages of acute neuritis, massage is contraindicated. Anal- 
gesic drugs may be needed to relieve the pain, but salicylates and iodides are the 
only medicinal measures which seem to have direct influence on the process. 
Patients with sciatic neuritis who do not respond to such measures may be advan- 
tageously treated with injections of saline solution into the nerve trunk. This is 
particularly indicated when there is evidence of a true neuritis. The best sites 
for the injection are just below the sacrosciatic notch and at a point on a level 
with the tuberosity of the ischium. One hundred cubic centimeters of saline 
solution is injected into the nerve sheath, and the process is repeated in a few 
days at a different point. Injections of oxygen may also help. In intractable 
cases, incision of the nerve sheath in a longitudinal direction may be of value. In 
“central sciatica,’ injections into the nerve trunk is of little use; in such cases, 
great temporary relief may be obtained by epidural injection. The needle is 
passed into the sacrococcygeal foramen, and the solution injected into the epidural 
space. Various solutions have been used, and the author prefers from 10 to 20 cc. 
of a 40 per cent solution of antipyrine. Protein shock therapy may be of value. 
Manipulation under an anesthetic is useful, particularly in cases of chronic sub- 


luxation of the sacro-iliac joint. 
J PETERSEN, Montreal. 


THE CEREBRAL PERIVASCULAR P1IA-GLIA MEMBRANE. GEORGE SCHALTENBRAND 
and PercivaL Batcey, J. f. Psychol. u. Neurol. 35:201, 1928. 


The authors of this masterly contribution do not need an introduction to 
American neurologists. The paper consists of two parts: in the first, the normal 
structure, function and development of the cerebral perivascular piaglia membrane 
are discussed, and, in the second, the pathologic changes are considered. It is 
manifestly impossible to abstract a paper of seventy-five pages and do full justice 
to it. All that can be done is to give the authors’ summary in the hope that on 
reading it one will not be satisfied and will turn to the original contribution. 

The authors summarize the first part of their investigation as follows: 

1. The blood vessels of the central nervous system are surrounded by a sheath 
of reticular connective tissue which represents a prolongation of the pia-arachnoid 
membrane. 

2. Through the vascular prolongations of the macroglia, and the glial fibers 
derived from these, as well as through the vascular terminations of the individual 
oligodendroglia cells, this sheath is transformed into a closed membrane. 

3. By injecting fluids under high pressure through the subarachnoid space, the 
piaglial sheath can be separated from the vessels. The growth of soft neoplasms 
or of spreading neoplastic infiltrates (torula meningitis) may occur through the 
same kind of a mechanism. 

4. A solution injected into the nerve tissue itself has a tendency to run outside 
the piaglia membrane along the vessel, because here the glia fibers are unusually 
loose. This fact must also be taken into consideration in cases of bloody extravasa 
tions and soft tumors. 


5. In the small vessels within the piaglia membrane under normal conditions, 
free space and cerebrospinal fluid current from or to the subarachnoid space does 
not exist. 

6. Only in the large vessels may there exist normally a lumen filled with 
cerebrospinal fluid between the wall of the vessel and the sheath of the piaglia. 


: 
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7. The existence of a closed sheath around the capillaries is probable, though 
not yet proved. 

8. A normal function of the piaglial sheath is probably that of shortage for 
products of metabolism. 

9. In the presence of osmotic variations there is a displacement of the piaglial 
membrane. In hypertonic conditions of the blood, it reaches the nerve tissues, the 
Virchow-Robin spaces unfold and Held’s glia chambers become collapsed. In 
hypotonic conditions of the blood, on the other hand, the Virchow-Robin spaces 
collapse and Held’s glia chambers become distended. The piaglial membrane 
also acts as a buffer in sudden variations of the osmotic pressure, during which 
fluid currents appear in the Virchow-Robin spaces. 

10. The loose arrangement of the fibers on either side of the piaglial membrane 
is, under normal conditions, important for the pulsating blood vessels and protects 
the parenchyma of the nerve against mechanical injury. 

11. The piaglial membrane acts as a relative defensive mechanism against 
hematogenous inflammatory products. 

The second part of the paper is summarized as follows 
lammatory processes the perivascular reticular 


connective tissue, as well as the macroglia and the piaglial membrane derived from 


1. In many degenerative and inf 


both of these, tends to become hype rtrophied 
In such processes, this membrane may become converted into fibroblasts, 


epithelioid cells and perhaps phagocytes (granular cells and macrophages 


3. Lymphocytes, plasma cells, polymorphonuclear leukocytes and other elements 
arising during inflammation are prevented by the piaglial sheath from invading the 
nerve parenchyma 

4. In cases in which the hematogenous elements do invade the nerve 
parenchyma, involvement of the macroglial cells can be demonstrated by the 


presence of swelling and vacuolization of the protoplasm, breaking down of the 
cellular prolongations, inability of fiber formation and regressive changes in 
the nuclei. 

5. In processes in which a breaking down of the parenchyma of the nerves has 


occurred, the perivascular piaglial membrane seems to allow the passage of th 


granular cells derived from the microglia in a direction toward the vessels In 
addition to a direct form of diapede sis, one is apparently il dealt witl i 


1 
} 


process in which mesenchymal tissue surrounds the approaching granular cells 

6. It is only when pyogenic tumors (meningiomas) undergo sarcomatous deget 
eration that they break through the piaglia membrane sooner than through the 
dura and bones. 

7. Gliomas regularly produce hypertrophy of the perivascular pial tissues 
Exceptions to this rule are the gliomas that are unusually rich in fibers (unipolar 
spongioblastoma and fibrillary astrocytoma). 


8. As long as glioma cells are capable of producing glia fibers and vascular 


extensions, the connective tissue remains limited to the vascular apparatus \ 
11 
IIs 


soon, however, as a glioma does not contain any more ce with glia fiber forma- 


tion or vascular extensions, a whorllike connective tissue fiber network (“stroma’’) 
develops within it. 
9. The blood vessels within gliomas and pial tumors tend to undergo degenera- 


tion (atrophy of the walls, hyaline degeneration, deposition of lime, etc.). 


KESCHNER, New York. 
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SuBACUTE CoMBINED DEGENERATION OF THE SPINAL CorD AND PERNICIOUS 
ANEMIA. H. H. Reese and S. K. Betcter, Am. J. M. Sc. 171:194-202 
(Feb.) 1926. 


The authors call attention to the fact that they accept the gastro-intestinal 
genesis of pernicious anemia and believe that the toxins of the intesinal tract 
pass through the changed walls of the intestine. They must be of hemolytic 
and neurotoxic nature and produce more or less severe damage in the bone 
marrow or nervous system. Hence it is not difficult to understand that accord- 
ing to the prevalance of the toxic action, clinical and neurologic pictures are 
to be found. 

Nonne studied spinal cord lesions in pernicious anemia, and found that they 
are formed by small sclerotic lesions beginning around the blood vessels, and 
producing ascending and descending tract degenerations in the posterior or 
posterolateral tracts of the white matter. Dana and Putnam, in 1891, and 
Russell, Batten and Collier described a series of cases in which the nervous 
symptoms of posterolateral tract lesions preceded the anemia. They called these 
pathologic lesions subacute combined degenerations of the cord. Newer inves- 
tigations of these cord degenerations in pernicious anemia have been made by 
Henneberg and Wohlwill in Germany and by Williams and Drinker in America. 
Henneberg demonstrated that these primary degenerations are without inflam- 
matory infiltrations in the cord, while the fact that such subacute degeneration 
also involves the gray and white matter of the brain has been shown by Waltman 
and Troemmer. The degenerations affect only the white matter, the posterior 
more especially than the lateral tracts, beginning at first in the medial area 
of the cervical cord and gradually descending below to the sacral region and 
ascending into the medulla oblongata and brain. The histologic picture shows: 
granulation and destruction of the myelin sheaths of the axis cylinders; neuro- 
lytic swelling of the axis cylinders and secondary tract degeneration. 

Reese and Beigler differentiate their clinical and neurologic picture in 
regard to the relationship between the development of blood changes and the 
onset of neurologic symptoms as follows: (1) pernicious anemia without 
symptoms of involvement of the spinal cord; (2) pernicious anemia with 
slight signs of spinal cord lesions; (3) pernicious anemia with the typical 
picture of myelosis; (4) myelosis with the preanemia stage, and (5) myelosis 
without anemia. The typical neurologic signs are preceded by complaints such 
as weakness, fatigue, numbness, pricking sensation in the legs and arms, sore- 
ness of the tongue, headache, dizziness, fainting spells, insomnia, depression 
and delusions, and even hallucinations. On examination the clinical signs are: 
slightly dilated pupils with retinal hemorrhages, exaggerated or decreased 
tendon reflexes, Babinski’s sign and clonus, spastic paretic gait, diminution or 
loss of the vibratory sense, ataxia and rarely choreo-athetosic movements. The 
sensory changes vary from anesthesia to hyperasthesia or hyperalgesia and 
often are variable, dependent on the surrounding temperature. Real  shoot- 
ing pains are often present and in 4.9 per cent of cases multiple peripheral 
neuritis is found. Speech is involved and simulates the speech observed in 
multiple sclerosis. They emphasize the fact that the blood film does not go 
hand in hand with the clinical observations of the spinal cord involvement; there- 
fore, the diagnosis of myelosis or subacute combined spinal cord lesions, without 
the blood changes of pernicious anemia, should be made. Five cases are 
presented showing that in all of them the vibratory sense is disturbed, and 
special attention is called to this neurologic symptom as the earliest objective 
finding in involvement of the posterior columns. In treating the patients, 
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the authors use blood transfusion, arsenicals and hydrochloric acid, but with 
questionable results. They stress the fact that probably there is a relation- 
ship between pernicious anemia and hypo-adrenia (Addison’s disease) both 
showing skin pigmentation, adynamia, anemia and similar neurologic conditions. 

In conclusion, these investigators claim that at least 80 per cent of their 
cases of pernicious anemia presented some form of neurologic manifestation, 
loss of vibratory sense being the earliest sign. Cord changes may precede the 
blood picture, and, if so, the progress of the disease is more rapid and the 
prognosis more serious. Neurologic manifestations are limited to the cord, 
involving and causing marked tract degeneration of the spinocerebellar and 
posterior column tracts. As a final word they warn that cord involvement in 
pernicious anemia is more commonly present than has been reported, and 
caution the general practitioner to safeguard his interpretation of the neuro- 
logic evidence, as often an erroneous diagnosis of neuritis, tabes or other disease 


is made in the early stages. TEMPLE Fay, Philadelphia. 


EXPERIMENTAL INVESTIGATIONS ON TRAUMATI HypDROCEPHALUS MASAKI 
Hasuicucui, Arb. a. d. Neurol. Inst. a. d. Wien. Univ. 29:109, 1927. 


Hashiguchi comments on the lack of information concerning the mechanism 
of hydrocephalus associated with trauma. Ventriculography and the investi- 
gations by Forster and his school are beginning to show that traumatic neurosis 
may ‘be associated with hydrocephalic dilatation of the ventricles; it is not 
unlikely that what is usually designated as traumatic neurosis is a result of 
hydrocephalus. The general impression gained from the literature is that 
traumatic hydrocephalus is never primary but that trauma may be the exciti 
cause in a person predisposed to hydrocephalus. 

Hashiguchi traumatized the skulls of several young dogs by means, of 
blows with a hammer. The local effects were not the same in all the animals. 
In most of them there were hemorrhages in the «vhcutaneous tissues and 
muscles; in a considerable number the cranial bones themselves were only 
slightly affected; in two: animals, the skull showed fractures. It was note 
worthy that in a large number of animals there were no hemorrhages, while 
in others extensive hemorrhages were found in the meninges as well as in the 
subjacent brain substance. Injection of macerated cerebral substance obtained 
from animals whose skulls had previously been traumatized (Joanovics’s method) 
had no effect on the production of these hemorrhages. Of far greater signifi- 
cance was edema of the meninges and of the deeper parts of the brain; this 
was found in every case and in some animals extended as far as the medulla. 
Only one animal showed disintegration of the perivascular tissue. In many 
of the animals the tissues showed defects (not always perivascular) with 
swelling of the parenchyma and involvement of the ganglion cells. Neither 
the previous injection of macerated brain substance nor any special method 
of inflicting the blows on the skull had any influence on the edema. The 
swelling affected mostly the cell bodies and their dendrons. In some animals 
the tigroid substance of the cells was remarkably well preserved; in others 
this substance showed two varieties of involvement: (1) dissolution from 
within outward, giving the periphery of the cell the stained appearance of a 
dense zone in which the presence of tigroid could not be recognized; (2) dis- 
solution from without inward. In the more advanced examples of the latter 
the cells presented a peculiar network which also affected the periphery first 
In animals killed within a few hours after the trauma pyknotic cells were 
found in which tigroid substance could not be seen; in these, the somewhat dis- 
tended cells appeared unusually dark in the Nissl preparations 
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Examination of the animal which survived longest did not reveal these 
pathologic processes. In this case the process resembled that found in senile 
cortexes and designated by Marburg as “coagulation necrosis.” 

The appearance of the nerve fibers in Bielschowsky preparations was no 
more characteristic of an exogenous or an endogeous factor than was the 
appearance of the ganglion cells. The animal that survived three months 
showed convolutional atrophy which could be seen with the naked eye. The 
atrophic area was found on the side of the skull subjected to the blows. There 
was no perceptible difference between the pathologic changes in the animals 
that had been and those that had not been injected with the cerebral substance. 
The meninges were studied to determine whether meningeal adhesions had 
anything to do with the formation of hydrocephalus. Here and there were 
areas of edema and occasional evidences of meningeal irritation with a 
minimal amount of exudation and hemorrhage; these, however, were always 
present in areas immediately surrounding those that had been traumatized 
and were far away from the forsamina. In some cases striking hyperemia 
and occasional hemorrhages were present in the choroid plexus; the cells 
appeared somewhat larger and lighter in color; here and there, areas of edema 
were also seen. 

Seventeen dogs were traumatized; hydrocephalus occurred in five. In four 
control animals, hydrocephalus was found once. In the traumatized animals 
the hydrocephalus was much more extensive than in the control animal. In 
the former the ependyma had the same appearance as the choroid plexus, and 
in some cases extensive subependymal glial reaction was present. It is also 
noteworthy that in two of the traumatized animals which had been killed within 
aSslf hour after the trauma there was definite hydrocephalus, and that the 
Ou.. animals with hydrocephalus survived only fifteen days. The author 
meets the objection that in the animals which had been killed one half hour 
after the trauma the hydrocephalus may have been merely a coincidence (like 
that in the control anim!) by stating that of the traumatized dogs twelve 
showed excessive swelling’ of the brain which had nothing to do with the 
edematous component of the pathologic process already described; this swell- 
ing was demonstrable in animals that had survived only a half hour; it was 
especially marked in all the animals with hydrocephalus with one exception, 
concerning which he is not certain. The interventricular communications in 
these animals were found obstructed because of the cerebral swelling; this may 
be a contributing factor in the production of hydrocephalus in a brain predis- 
posed to it. In this connection one cannot overlook the causative role that 
may be played by the choroid plexus and ependyma. It appears that the 
swelling of the brain which is an almost constant accompaniment of trauma 
may exert its deleterious effects: (1) in swelling of the parenchyma, and 
(2) in a mechanical way, by giving rise to ventricular obstruction. 


KEsSCHNER, New York. 


THE PRroprER CLASSIFICATION OF THE CEREBRAL PALSIES OF EARLY LIFE. 
B. Sacus, Am. J. M. Sc. 171:376-386 (March) 1926. 


Sachs states that the palsies which occur early in life are evidently due in 
some cases to prenatal causes and in others to difficulties in labor, while in 
another group are the acute or acquired palsies. The presence of spasticity 
and the absence of changes in the electrical reactions, and the slight atrophy 
of the muscles, all help to differentiate between the cerebral and spinal palsies 
of early life. In a series of 225 cases, the author and Peterson noted that 
there were eighty-one right hemiplegias, seventy-five left hemiplegias, thirty-nine 
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diplegias and thirty paraplegias; and of the total, 134 patients were males and 
ninety-one were females. On clinical grounds Sachs finds no objection to the 
establishment of a large number of types, but he feels that some confusion 
exists because of the fact that many authors have spoken of Little’s disease 
as though it were a distinct clinical entity. Many practitioners speak of all 
congenital diplegias and paraplegias as Little’s disease. Used in this way the 
name is an entire misnomer. If used, it should be restricted to forms of 
spastic paralysis, whether unilateral or bilateral, that can be definitely ascribed 
to difficulties during labor or premature birth. 

In classifying the infantile cerebral palsies, the author divides them into 
three groups. 

Classification of Infantile Cerebral Palsies 
Clinical Forms in 
Order of 


Group Frequency Vorbid Lesion 
I. Paralysis of Diplegia, para- Large cerebral defects (porencephaly), 
intrauterine onset plegia, hemiplegia defective development of pyramidal 
tracts; cortical agenesis (highest 
nerve elements involved);  polio- 
encephalitis (?); primary neuronal 


degeneration 


II. Birth palsies Diplegia, para- Meningeal hemorrhage, rarely  intra- 


plegia, hemiplegia, cerebral hemorrhage Later condi- 
di-ataxia, cerebel- tions meningo-encephalitis chronica; 
lar form. lobar sclerosis and cysts; partial at- 

phic 
III. Acute (ac- Hemiplegia, para- Hemorrhage (meningeal and rarely in- 
quired) palsies plegia, diple gia, tracerebral) ; thrombosis (from syphi- 
choreic and athe- litis endarteritis and in marantic con- 
toid disorders ditions ); embolism. Later conditions: 
(unilateral and bi- atrophy; cysts and sclerosis (diffuse 
lateral ) and lobar); meningitis, chronica; 
acute encephalitis (cortical and stri- 
atal) ; polio-encephalitis acuta (Strum 

pell) 


In reviewing a few significant clinical facts, Sachs finds that the palsies due 
to intra-uterine disease and those due to traumatism during labor give a distinct 
history of early onset of all the symptoms. Bilateral palsies are more common 
than in the acute cases, but the paralysis is not necessarily complete. He says 
that there can be no doubt that hemorrhage, embolism and thrombosis, the con- 
ditions which give rise to apoplexies in the adult, are important factors in the 
causation of the acute cerebral palsies in children. What appeared to be true 
apoplexies in the adult was observed in a recent epidemic of lethargic encephali- 
tis, and the author concludes that both in the adult and the child, vascular 
lesions may be a frequent cause but not the sole cause, and in childhood he 
is convinced that an encephalitic process of any of the well known infectious 
types, lethargic, influenzal or what not, may be a cause of these acute cerebral 
conditions. 

Sachs in conclusion cautions that it will not be safe to consider the globus 
pallidus or the putamen or the striatal system, as a whole, the sole site of the 
infantile cerebral palsies. The association of idiocy, imbecility, epilepsy and 
the more frequent occurrence of convulsions in the cerebral palsies of children 
compel the conviction that the cortex must not be overlooked. Very careful 
examination of the brain is needed to establish the complete pathologic record 
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of these acute infantile palsies. It is most important to determine, whatever 
the form may be, whether the palsies are due to a morbid process that had its 
beginnings in the prenatal period or at the time of birth, or whether they were 
acquired later in life as the expression of vascular accident, or as the result of 
I TemMpLe Fay, Philadelphia. 


SLEEP. Epiroriar, J. A. M. A. 90:1946 (June 16) 1928. 


Sleeplessness is a perennial problem in the professional routine of the physician, 
frequently and persistently demanding relief. Nevertheless, the physiologic basis 
of sleep remains unsolved. The familiar fact that there are alternating periods 
of rest and activity and the implication that sleep represents a period of com- 
parative rest or inactivity offer little aid in the practical management of insomnia. 
Hence Kleitman* well remarked a few years ago that most investigators of the 
physiology of sleep, in reporting their observations, remind their readers, by 
way of apology, of the tremendous importance of the subject for the advancement 
of our knowledge of physiology as a science, as well as for the rational treat- 
ment of insomnia. They like also to record the fact that the average person 
spends more than a third of his life in sleep and has been doing this from time 
immemorial, and they raise the question whether eight hours or more of sleep 
a day really constitutes the minimum penalty for keeping awake the rest of the 
time It seems reasonable to suspect, Kleitman adds, that, as in the case of 
protein consumption, there is a large “factor of safety” in the amount of sleep 
one gets, and that it could be considerably reduced without impairment of health 
or loss of effi iency 

There is no lack of theories of sleep. Some persons have assumed that diminu 
tion in the circulation through the brain is a decisive factor. Howell has remarked 
that many facts point to an anemic condition of the brain during sleep, and that 


some physiologists have believed that this condition precedes and causes the state 


of sleep, whereas others take the opposite view that it follows and is merely one 
result of sleep. There are engaging theories, too, that charge accumulated fatigue 


products or “toxins” with complicity in the genesis of sleep; and the list is by 


no means exhausted with such assumptions. Perhaps a definition properly char- 


acterizing sleep and distinguishing it from sleeplike rest states, such as hypnosis 
and coma, is more desirable \ccording to Piéron,’ sleep is a suspension of the 
sensorimotor activities that bring the living ‘being into relation with its environ 
ment It is characterized by marked diminution of muscular tonus in general 


(with the exception of sphincters and a few other muscles) and the loss of the 
power of equilibrium; almost complete abolition of “spontaneous” activity; raising 
of the threshold of reflex irritability and general sensibility; and, most important, 


complete absence of critical reactivity, which normally involves analysis of 


The extensive studies of Kleitman” at the University of Chicago have con- 
tributed to the elimination of many misconceptions about the subject. They show 
the preeminent importance of muscular activity in the ability to keep awake. 
Muscular relaxation induces sleep under normal conditions but practically precipi- 


tates sleep under conditions 


4 experimental insomnia. The latter does not produce 
any striking physiologic manifestations in human subjects. In the Chicago tests 

1. Kleitman, Nathaniel: Studies on the Physiology of Sleep: I. The Effects 
of Prolonged Sleeplessness on Man, Am. J. Physiol. 66:67 (Sept.) 1923. 

2. Piéron: Le probleme physiologique du sommeil, Paris, 1913. 

3. Kleitman, Nathaniel Studies on the Physiology of Sleep: V. Some 
Experiments on Puppies, Am. J. Physiol. 84:386 (March) 1928. 
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blood sugar, alkali reserve of the blood and plasma, percentage of hemoglobin, 
percentage of corpuscles, red and white blood cells count, body weight, basal 
metabolic rate, appetite, temperature, and the ability to name letters and to do 
mental arithmetic all showed no variations from normal during the period of 
sleeplessness. Respiration, heart rate and blood pressure showed a marked decrease 
in insomnia, but this decrease was mainly due to greater muscular relaxation of 
the sleepy person. 

The onset of sleep is probably due to complete muscular relaxation, voluntary 
or involuntary. This has been substantiated on animals also by Kleitman. They 
exhibited the same ability to stay awake with apparent ease while the muscles 
were contracting, and the same inability to resist sleep when the muscles of the 
body were allowed to relax. There is direct and indirect evidence that anemia 
of the brain is not a necessary condition for sleep in puppies. Kleitman adopts 
the theory of the existence of “levels” in the central nervous system. He accepts 
the doctrine of Hughlings Jackson that the most complex nervous arrangements, 
centers and levels are the least organized; the simple, the most organized. The 
highest levels are conceived to be much more susceptible to fatigue, intoxication 
or any kind of injury than are the lower levels. Thus sleep may be due to 
fatigue of the highest centers of consciousness, and dreaming to the. persistence 
of the activity of the lower centers. Kleitman’s latest experiments are in support 
of the working hypothesis which holds that sleep comes from a decrease in the 
number of afferent impulses reaching the central nervous system from the 
sensorium, and that muscular relaxation, decreasing considerably the number of 
proprioceptive impulses, constitutes the last stage of the process by which sleep 


is precipitated. rw 
I _— CHAMBERS, Syracuse, N. Y. 


TABES WITH OCULAR PALsIEs. KENSUKE Ucnuipba, Arb. a. d. neurol. Inst. a. d. 
Wien. Univ. 29:348 (Sept.) 1927. 


Uchida examined two patients with tabes and ocular palsies which indicated a 
lesion in the brain stem. There also were signs of involvement of the spinal cord. 

Case 1—A woman who acquired syphilis at the age of 39 was treated by 
inunction and injections of mercury. When seen at the age of 55, she presented 
a fully developed picture of tabes: fixed pupils, the left being smaller than the 
right; abducens and a peripheral facial palsy on the right; a positive Romberg 
sign; absent knee and achilles jerks, and lancinating pains. For two years prior 
to admission to the hospital, she had had diplopia and ptosis. She died at the 
age of 59 of pulmonary tuberculosis. 

The region of the oculomotor nuclei was carefully examined microscopically 
and showed definite parenchymatous damage to the cells of the nucleus without 
any vascular process in the vicinity. The principal damage was to the medial part 
of the nucleus, in spite of the fact that there was no clinical evidence of damage 
to this structure. The Edinger-Westphal nucleus showed the maximal amount of 
damage throughout its entire length, both the ground substance and the cells 
themselves having suffered. 

[t has long been debated whether the oculomotor nucleus comes into the ques- 
tion of reflex pupillary inactivity to light. It must be remembered that in this 
case, as well as in a case reported by Warkany, the region around the aqueduct 
was markedly sclerotic. On the other hand, there can be no doubt that in this 
case the Edinger-Westphal nucleus was severely damaged, as it showed a chronic 
degeneration with paling and disappearance of cells—apparently the result of 
axonal degeneration. 

One case proves nothing. The question of reflex pupillary inactivity to light 
must be more carefully studied, for it is possible that this phenomenon does not 
always have the same pathologic basis. In this case the caudal part of the 
medial nucleus as well as the nucleus dorsal to the trochlear nerve were also 
severely damaged, but these could hardly have any connection with the pupils. 


CasE 2.—The patient was a man, aged 59, who at the age of 54, showed a 


positive Wassermann reaction of his blood, the pupils irregular and extremely 


| 
| 
| 
| 


ABSTRACTS FROM CURRENT LITERATURE 207 


sluggish. The tendon reflexes were absent and there was urinary incontinence. 
On admission, five years later, he presented evidences of mental deterioration and 
a general paralytic speech. The other organic signs mentioned were still present 
and in addition there was a hemorrhagic cystitis and severe aortitis. A diagnosis 
of a dementing type of the tabetic form of general paralysis was made. Examina- 
tion of the ocular muscles showed a marked right internal rectus palsy, the pupils 
barely reacting to light or in accommodation. The patient was cachectic and died 
a few days after admission. 

Examination of the mesencephalon and the oculomotor nuclei showed the caudal 
part of the medial nucleus to be degenerated, with some degeneration in the 
medial portion of the lateral nuclei, especially in the caudal third. It was difficult 
to say which lateral nucleus was the more severely affected, as the process appeared 
to be diffuse. It was striking that in this case the Edinger-Westphal nucleus 
was less severely damaged than in the first case. However, degenerated cells were 
found in the dorsal portion. It can be concluded from the observations in this 
case that the rectus internus apparently receives its fibers from two cell groups 
—the caudal part of the medial nucleus and the medial portion of the lateral 
nucleus, especially the posterior third. The degeneration in the Edinger-Westphal 
nucleus could explain the sluggish pupils. There was intense gliosis around the 
aqueduct. 

Uchida recommends that cases similar to the two reported be more carefully 
studied in an effort to correlate clinical observations with the pathologic changes. 


articularly wi ference > cellular degenerations. 1, . 
particularly with reference to the cellular degenerations KamMan, St. Paul. 


THE TREATMENT OF INFANTILE CEREBRAL PARALYSES. NEIL HoOBHOUSE, 
Lancet 1:409 (Feb. 25) 1928. 


Certain features may be indicated which place a case of infantile cerebral 


paralysis beyond the reach of effective treatment. These features are: evidence 
that the disease is progressive, presence of a profound degree of mental defect 
and persistent occurrence of fits. Cases in which there are choreiform or athetoid 


movements and cases in which a high degree of muscular rigidity is present, 
sufficient to make active movement impossible, are unfavorable, though an attempt 
at treatment should be made. In cases with such marked rigidity nothing can be 
done unless the spasm can be reduced by surgical means. Excluding these, there 
remains a large number of cases in which the prognosis is not so gloomy. It 
is of greatest importance, however, that treatment be started within the first 
two years. 

The question arises as to whether spastic paralysis may be averted in an infant 
whose condition at birth suggests intracranial hemorrhage. Opinion is divided 
on the merits and demerits of lumbar puncture in such a condition; usually, it is 
disappointing, and the disturbance of the operation involves an element of danger. 
The safest prophylactic routine is to keep the infant at complete rest and feed it 
from a medicine dropper, so as to obviate the effort of sucking. 

No form of passive treatment seems to be of avail in preventing the onset of 
spasm and contracture, whereas some forms aggravate it. Active movements seem 
to produce an effect on the tone and functional activity of the affected limbs. 
The possibility that new synaptic connections may be formed, that other neurons 
may acquire the functions which the as yet undeveloped pyramidal tracts were 
intended to subserve is entirely hypothetic, yet it is suggested by the remarkable 
recovery of function in the child as compared with the adult. Relative integrity 
of the cortical areas may be necessary for improvement; in imbecile children 
active movement has been found to aggravate spasm. In the earlier months of 
life, while behavior is still to some extent controlled by the infracortical centers, 
and if the child can be assisted to make habitual use of the affected muscles, 
contracture does not usually develop, and results of treatment are often remarkably 
satisfactory. 

Warm baths may produce some degree of relaxation; massage and passive 
movements are ineffective but innocuous; electrical stimulation is harmful and 
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contraindicated. To promote active movement the child should be placed in a 
sitting posture as soon as possible. In many cases, this may be done by propping 
it up with pillows; in other cases, the child may be placed in a baby’s chair 
with a pillow between its abdomen and the rung or crossbar of the chair. Similar 
efforts should be made in overcoming the retardation in crawling and standing. 
In hemiplegic cases, the sound arm should be strapped to the side about half the 
day in order that the child may use the weak on \ny activity favoring the use 
of both arms should be instituted, such as wheeling a loaded wheelbarrow without 
spilling the contents. To facilitate walking, the following aids should be used: 
a wheeled frame with crutch supports adjusted to the axillae, the handle bar of a 
doll’s perambulator in the front of which weights are placed, or a | | 


i horse tricycie: 
the last is particularly useful in cases with adductor spasm. If the range of 
passive movement is restricted by contractures, surgical interference 
before active movements will do any good. Supination is especially d 
establish, and some measure, such as a Stoffel operation, may be necessary t 
overcome the pronator spasm. ‘The author's limited experience with ramisectior 
of the sympathetic nerve has not led him to believe that it is justi iable 

ERSEN, Montreal 


Does THE lIopizeEp O Metuop HE DIFFEREN 
BETWEEN Conus AND Caupa Tumor \. Hanse, Arch. f. Psychiat 
82:349 (Dec.) 1927 


The method of using iodized oil 40 per cent as an aid diagnosis of tu 
of the spinal cord | been shown by recent vestigat t to | eliab 
as was at first believe Although it may help in « ind | lizat whe 
it is used judiciously in conjunction with clinical examination. it should not be 
relied on too mu ts delica ma ender it a dangerot Ve 1 
Cases, a is sl \ especia b Wa x i Scl il¢ ( ( 
the folk wing cas 

\ man iged 53, wa idmitted to the hospital t cr plaint 11l¢ ( 
oft urine, pains about t inal region, marked « tipation and e le 
leg He had be well until a few mont] MK \t time fhe 
began to have inesthe 1 about the ana 1 enital re i ti 
regio! sexual impote ind periodic diff ilties tr ‘ he inal sph eT 
Examination revealed tenderness of the fifth lumbar vertebra n, dim 
tion of the left patellar reflex and absence of the left achilles jerk. anesthesia and 
analgesia of the anus, perineum and genital organs \ll these mptoms 
gested a tumor of the cauda. This diag 1 was urther supported | ( 
serologic observations (pleocytosis and albumin in the cerebrospinal fluid obtained 
irom a puncture between the fifth lumbar and sacrum, whereas the fluid obtained 
irom the region between the first and second lumbar vertebra itive 
Myelography with i dized oil, unde rtaken atter ad ) Owe | complete Dstru 
tion at the upper part of the conus This obstruction was so clearly evident 
that the diagnosis previously made of a tumor of the cauda was given up 
favor of a tumor of the conus \n operation, undertaken on the strength 
the myelography, showed a circumscribed subacute meningitis in that region 
(this apparently was the cause of the complete obstruction to the iodized oil) 
but no tumor was found. A x-ray examination of the lower vertebral column 
taken on admission was normal he patient became progressively worse, with 


the appearance of signs pointing to invasion of surrounding structures \ X-ray 


picture taken six months after admission showed marked destructio1 


and coccyx with invasion into the sacro-iliac articulation and iliac bon: The 
patient died seven months after admission \utopsy showed a large tumor mass 
which apparently originated on the anterior wall of the sacrum, had taken in 
the whole region of the cauda, spread to the sacro-iliac synchondrosis and coccyx 
but left the conus free except for a circumscribed meningitis which was not d 


at the operation. 
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This case, like the cases reported by Wartenberg and others, shows how 
much more important and reliable the neurologic examination is than the examina- 
tion by the use of iodized oil. Circumscribed meningitides, “pseudo-obstructions” 
due to physiologic narrowing of the dural sac (Kino) and other such conditions 
may cause grave mistakes in diagnoses. Although the use of iodized oil is of 
definite assistance in some cases, especially when clinically it is impossible to 
localize the tumor, it should always be remembered that it is not infallible and 
when the clinical diagnosis definitely points to a certain localization, this should 
not be overruled by the picture of the iodized oil. 


MALAMUD, Foxborough, Mass. 


DECEREBRATE RIGIpITy FROM <A CLINICAL AND PHYSIOLOGICAL STANDPOINT. 
NATHALIE ZAND, J. Nerv. & Ment. Dis. 67:105 (Feb.) 1928. 


From a review of the extensive experimental work on decerebrate rigidity 
it becomes apparent that the center tor decerebrate rigidity lies between a 
midbrain section and the lower medulla. In an attempt to confirm the supposi- 
tion that this center might lie in the inferior olives, the following experimental 
work was performed: Decerebrate rigidity was produced in rabbits by sec- 
tioning the cerebral peduncles; artificial respiration was then established. The 
fourth ventricle was laid open and the lower part of the medulla oblongata 
was exposed. In order to damage the olives a special instrument was used, 
which consisted of a long needle hidden in a sheath. Both the needle and 
the sheath were curved, their curvature corresponding to that of the curved 
surface of the medulla of the rabbit. The instrument was pushed into the 
fissure between the nerve tissue and the dura mater, i. e:, into the subarachnoid 
space. When it was thought the instrument had reached the anterior part of 
the medulla, the needle was pushed out of the sheath to a distance of 3 or 
4 mm. and the nervous substance (always on the left side) destroyed. At 
this moment the animal jerked violently and rigidity of the right side was 
replaced by flaccidity. At the point of entrance of the needle there was a 
flow of white matter, which carried off with it the left olive. 

From the work of previous investigators, the roles of the various structures 
destroyed are eliminated as follows: Sherrington, Weed, Rademaker and 
others showed that the cerebellum does not produce decerebrate rigidity; 
therefore, the tracts leading to the cerebellum cannot be important in decere- 
brate rigidity. The nucleus funiculi lateralis was also destroyed. It did not 
seem probable that it could be responsible for reflex standing. Hemorrhage 
into the substantia gelatinosa was not held responsible because it was present 
at the beginning before rigidity disappeared, and, further, was not present in 
all animals. The author adds, “Damaging of the posterior sensitive tracts 
or cutting of the pyramids do not cause decerebrate rigidity (Sherrington), 
and removal of the whole lateral part of the fourth ventricle has no influence 
on it (Hunter). We may therefore state that decerebrate rigidity disappeared 
because the olive was damaged.” Flaccidity may appear on both sides, follow- 
ing removal of the olive on one side. This is explained as follows, “Destruc- 
tion of the left olive causes flaccidity on the right side, destruction of the 
lateral tracts containing the olivospinal fibers determines flaccidity on the 
same side.” 

Three clinical cases are reported in which nature is said to imitate closely 
the experimental work already reported. These cases all showed many signs 
of decerebrate rigidity. Autopsy revealed lesions in the midbrain region but 
with evidence indicating disease elsewhere, either by direct extension or by 
pressure effects on other structures. The olives were well preserved. 

The author concludes that the inferior olive is responsible for decerebrate 
rigidity, that this theory is confirmed by the fact that decerebrate rigidity 
disappears when the olives are destroyed and also by the clinical cases of 
decerebrate rigidity in which the olives are always well preserved but the 
communication between them and the higher centers is destroyed. 


Fercuson, Upper Darby, Pa. 
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EXPERIMENTAL STUDY OF MENINGEAL PERMEABILITY DurRING INFLAMMATION. 
Mme. NATHALIE ZAND, Rev. neurol. 1:473, 1927. 


This is the second of a series of articles dealing with meningeal perme- 
ability and the protective barrier between the blood current and the brain. The 
author believes that this protection is supplied by the histocytes of the reticulo- 
endothelial system that are found in the superficial layers of the pia mater and 
also covering the choroid plexus, because in the normal animal, after the 
injection of trypan blue, only these cells are found impregnated. Such colored 
cells are not found penetrating along the vascular sheathes. Only when the 
injections are continued to the stage of intoxication is the protoplasm of the 
choroid epithelial cells discolored. 

It had already been demonstrated that mechanical injuries to the pia mater 
could provoke penetration of the dye into the depths of the nerve tissue and 
into the epithelium of the choroid plexus. In this article are detailed some 
experiments on the behavior of the blue particles on injection after an acute 
meningitis has been provoked by the aid of cultures of pneumococcus. When 
such a culture was injected suboccipitally and followed twenty-four hours later 
by the injection of trypan blue, the dye appeared in the choroid plexus 
epithelium. By means of dilute cultures, chronic meningitis was produced, and 
on repeated injections of the dye a turbid bluish cerebrospinal fluid was 
obtained which contained 2,000 leukocytes per cubic millimeter, mostly poly- 
morphonuclears but including a few mononuclear elements which contained the 
dye stuff. At necropsy all the organs, including the bone marrow, stained 
intensely, and a shade of blue was seen in the nerve tissue. The choroid 
plexus and the pineal gland, in particular, were markedly stained. On microscopic 
examination the blue granules were found in the usual locations, and also in 
the choroidal epithelium and in the perivascular spaces of those vessels pene- 
trating into the brain tissue. . 

Thus, in the case of meningitis, the dye was found in two unusual locations, 
the cerebrospinal fluid and the deeper perivascular spaces. The origin of these 
histocytes in the cerebrospinal fluid was evidently meningeal because cells con 
taining bluish granules were not found in the blood examined at various 
intervals after intravenous injection of the dye. The large mononuclear 
elements that appear in the cerebrospinal fluid in cases of chronic meningitis 
are evidently these histocytes coming from the pia. The dye must penetrate 
directly from the vascular system toward the choroidal epithelium through 
the vascular walls insufficiently protected by the injured pia mater. That 
the nerve tissue proper is not stained is probably due to the fact that the 
nerve cell does not possess the faculty of absorption, whereas the epithelial 
cell does. The ependyma does not take up the dye under any of the condi 
tions noted in these experiments. As shown in the experiments, meningeal 
permeability is increased in an inflammatory state, a fact long known in 
clinical medicine. 

The conclusions reached are: “(1) inflammation of the meninges renders 
them more permeable; (2) the epithelium of the choroid plexus stains much 
more quickly in cases of meningitis; (3) trypan blue penetrates slowly into 
the cerebrospinal fluid, appearing only ‘after several weeks of inflammation; 
(4) the morphologic elements of the cerebrospinal fluid which contain the 


dye are to be considered as free histocytes.” 
lye are to b FREEMAN, Washington, D. 


PATHOLOGY OF THE BASAL GANGLIA (A CASE OF STATUS MARMORATUS AND 
One oF Status MyYeE inisatus). I. ScHARAPOW and P. M. TscHER 
NOMORDIK, J. f. Psychol. u. Neurol. 35:279, 1928. 


CasE 1—A child, aged 6 years, was admitted to the hospital because of a 
condition consisting of difficulty in speech, disturbed gait and constant (athetoid) 
movements of the face and extremities. The mother stated that the patient’s birth 
was unusually difficult (forceps delivery). Two days after birth, the child had 
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convulsions which lasted twenty-four hours; immediately thereafter it was noted 
that the infant had difficulty in moving its limbs. At the age of 5 years, the 
child could utter only a few syllables, and these were indistinct. The family 
history was unimportant. Examination revealed inability to walk or stand; sitting 
was possible only with assistance. The hand grips were fairly good, but there 
were constant involuntary movements of the flexors and extensors of all limbs, 
with continuous facial grimacing. Speech was indistinct, and there was inability 
to protrude the tongue. The tendon reflexes were normal in the upper extremities 
and hyperactive in the lower. There was a bilateral inexhaustible ankle clonus 
with an equivocal Babinski sign, but no confirmatory signs; the abdominal reflexes 
were lively. The pupils were normal, with good reaction to light. Sensory dis- 
turbances were not noted. Vision and audition were apparently normal. The 
child seemed to understand everything. During the period of hospitalization the 
neurologic picture did not change. The child died from scarlet fever two months 
after admission to the hospital. 

Necropsy revealed the changes typical of status marmoratus (état marbré) as 
described by C. Vogt. The lesions were limited to both putamens. Involvement of 
the cortex, caudate nuclei or any of the other subcortical ganglia was not observed. 

Case 2.—A girl, aged 6% years, was admitted to the clinic in the autumn of 
1926, on account of rigidity and inability to execute voluntary movements. 
According to the mother, asphyxiation was present at birth, but the disease did not 
appear unil the child had passed the third month of life, after which there was a 
slow progression of the symptoms. Examination on admission revealed: mask- 
like facies; upper extremities flexed at all joints and adducted toward the trunk, 
and the lower ones flexed in adduction at the knees with crossing of the legs; no 
active movements of any of the extremities; passive motion extremely difficult on 
account of the marked rigidity; inability to sit up; falling backward of the head 
when the body was raised; constant involuntary movements of the extremities 
and facial muscles; no'tendon reflexes in the upper extremities, but lively tendon 
reflexes in the lower extremities; no clonus; the left big toe in constant extension; 
cranial nerves normal; no speech disturbance, and mental retardation. A few 
days after admission the temperature rose to 104 F.; convulsions set in, and the 
patient died. 

Necropsy showed a symmetrical elective affection of the globus pallidus corre- 
sponding in all particulars to Vogts’ status dysmyelinatus. The most striking 
change was the destruction of the myelin fibers in the pallidum and in the fiber 
systems derived from that ganglion. The nerve cells in this region also showed 
definite changes, some of them being entirely destroyed. 


KESCHNER, New York. 


ENCEPHALOMYELITIS IN MEASLES. FRIEDRICH WOHLWILL, Ztschr. f. d. 


ges. 
Neurol. u. Psychiat. 112:20 (Jan.) 1928. 


Cerebrospinal complications in the infectious diseases have become more 
numerous in recent years since the epidemic of encephalitis. Vaccinia, varicella 
and measles in particular have caused severe complications in the nervous system. 
The question arises whether these cases are not related to epidemic encephalitis, 
which is latent, but which is activated by the infectious disease. 

This is improbable, in the opinion of Wohlwill, who reports two cases of measles 
in which there was fatal cerebrospinal involvement. Such cases have long been 
known, and Lust has recorded four. Cerebral complications are more frequent, 
while spinal complications occur more rarely. Hegler observed a complete trans- 
verse myelitis during the second week in a case of measles in which paralysis of 
the legs and bladder and increased reflexes occurred; the patient recovered. Of 
the two cases reported by Wohlwill, the first involved the spinal cord much more 
than the brain, so that clinically a diagnosis of measles myelitis was made. The 
patient in this case was a child, aged 4, who five days previous to admission had 
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contracted measles. Examination revealed a stuporous child without signs of 
meningitis but with absent achilles reflexes, a positive Babinski sign and paralysis 
of the lower extremities. Lumbar puncture revealed 1,200 cells. The child became 
more and more drowsy, lost power completely in the legs, became incontinent of 
urine and feces, and died without signs of meningitis. Microscopic examination 
of the brain showed numerous foci scattered throughout the nervous system, which 
were made up of glial proliferation. This process was observed in three locations : 
(1) at the periphery of the spinal cord, extending the entire length of the cord; 
(2) under the ependyma of the lateral ventricles, (3) around the vessels. With 
this glial proliferation, destruction of nerve cells in the areas mentioned naturally 
occurred. The vessels implicated were chiefly veins; in the cord they were chiefly 
the peripheral veins and in the cerebrum chiefly the medullary veins. The super- 
ficial areas of tl 


e brain and the internal portions of the spinal cord were free 


from changes of any sort. In summary, therefore, the process was loss of ganglion 
cells with glial proliferation, chiefly around the vessels of the spinal cord and 


the brain. The second case concerned a child, aged 4, who, following measles, 
developed rigidity of all extremities, with tremors, apathetic facies, a_ bilateral 
Babinski sign and mildly increased reflexes. Microscopic examination inthis 


case revealed widespread destruction of nerve cells dependent on vascular condi- 
tions. In the cerebrum the medullary vessels were the seat of foci, while in the 
brain stem the white matter was slightly more involved than the gray. In 
this case also there was a subependymal glia proliferation, but the changes at the 
periphery of the spinal cord were not present. In contrast to the first case, the 
impression is gained that the arteries are the centers of foci of glial prolifera 
tion. In contrast to the first case, the vessels in a great many instances showed 
a perivascular infiltration with plasma cells and lymphocytes, these elements being 
mixed with the proliferated glia cells. Occasionally, such infiltrations were found 
without definite relation to the foci which Wohlwill describes. The nerve cells 
1, 


were more severely damaged in this case than in the first. 


\LPEeRs, Philadelphia. 


NATURE AND TREATMENT OF PsyCHIC AND EMOTIONAL Factors IN DISEASI 
J. Ramsay Hunt, J. A. M. A. 89:1014 (Sept. 24) 1927. 


\ brief discussion of the “anatomy of neural function” is presented in which 
the nervous system is conceived of as composed of a closely related series of 
ascending functional levels—the vegetative system the oldest and the cerebral 


cortex the most recent development. Between these two functional extremes lie 


the various cord reflex centers, the brain stem and the great ganglionic masses of 
the interbrain and the forebrain. [Each higher functional level exerts a controlling 
and inhibitory influence on the lower level. The psychologic level is the highest 
in functional importance, having a supreme control over all other levels. There 
fore it is plain why mental states should cause disorders in portions of the nervous 
system controlling visceral and somatic function. The vital organs are influenced 
not only by purely local and intrinsic factors but also by psychic and emotional 
States. 

Hunt next considers the physiology of neural function and states that the two 
great principles involved are excitation and inhibition and these are seen in all 
phases of psychic life. In the vegetative nervous system, these two functions are 
served by separate excitatory and inhibitory nerves. In higher life, man struggles 
between desire and suppression and this is the realm of repression. The repro- 
ductive instinct, Hunt states, presents the greatest problem and is the cause of 
the severest conflicts. The neuroses and various psychic disorders result from 
the repression into the unconscious of these instinctive desires 

Symptoms resulting from this repression of psychic energy may appear in 
the psychic or in the somatic field. Fixed ideas, obsessions, anxiety states, phobias 
and compulsive thoughts and acts are some of the abnormal psychic manifesta 
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tions. The gastropaths, cardiopaths and others are those in whom appear the 
somatic manifestations. Another group of cases is those with functional paralysis 
of speech or of the extremities and the sensory disturbances of the hysteria. 
Tremor, convulsive tic, chorea, blindness, deafness, loss of smell and taste and 
dermal or mucous anesthesia may occur. Amnesia and rarely schizophrenia, 
multiple personality and catalepsy are observed in the more severe types. Morbid 
visceral function may give rise to symptoms of respiratory, cardiovascular, gastro- 
intestinal or genito-urinary character. 

A diagnosis is made by exclusion, all usual methods of clinical procedure, 
including those of the laboratory, having been used to exclude organic disease. A 
psychiatric social history is of great importance. Especial emphasis, in the author’s 
opinion, should be placed on emotional conflicts in the psychosexual sphere. When 
organic disease has been excluded and a causative factor in the emotional sphere 
has been revealed, a third test is the characteristic functional nature of the 
symptomatology. A more difficult situation arises when an organic disease is 
associated with a psychoneurosis. 

Treatment depends on successful psychotherapy, although physical and mental 
rest and other hygienic measures are valuable adjuncts. Hunt mentions mental 
catharsis, hypnosis and the various forms of psychologic analysis. “The physician 
must never lose sight of the master function of the human body, the mind.” 


CHAMBERS, Syracuse, N. Y. 


\cUTE DEVELOPMENT OF A CEREBELLAR SYNDROME FOLLOWING STATUS 
Eprterticus. H. Kurrner, Monatschr. f. Psychiat. u. Neurol. 66:255 
(Nov.) 1927. 

\ boy, aged 18, gave a family history that was essentially unimportant. At 
e age of 4+ he was struck a heavy blow on the head; he was unconscious for 
some time, but made a complete recovery in two weeks. The onset of attacks 
curred six months later. At first these were absences, occurring once a week. 

Later they became more frequent and more severe. Without warning, he would 

fall, roll his eyes and lie there rigid. Twitching was not observed. After a free 

interval of two years, the attacks returned, but now showed a typical epileptiform 
onic-clonic). One night, at the age of 17, he had a series of grand 


+ 


mal attacks. The next day he lay with eyes open, not talking and not responding. 
Following this, for three weeks he was somnolent and had frequent attacks which 


are described as tonic. It was several weeks before he began to clear up mentally. 
\long with this there was a gradual recovery of speech. Even after a long 
time the speech was of scanning character. There was marked ataxia of arms 


ind legs 

The author observed the boy first about nine months after the status. At 
that time he showed a fine tremor of the head; speech was slow and somewhat 
unclear and scanning; there were hypotonia of the muscles of the neck, trunk 
and extremities, ataxia of the arms, adiadokokinesis, ataxia of the legs, and a 


“tendency” to patellar and ankle clonus; the gait was on a broad base, stamping, 
ataxic, and only possible with considerable support. 

The picture is that of an almost pure cerebellar syndrome developing on the 
[ is epilepticus. Except for the association with status epilepticus, 
les one described by Batten as acute cerebellar ataxia (encephalitis 
Ihe combination of epileptic seizures and cerebellar symptoms is 
not uncommon in the literature; but whether the attacks are of cerebellar origin 
is disputed. In the present case, considering the time relations of the two groups 
of symptoms focal cerebellar symptoms and status epilepticus —and considering 
the fact that the seizures were essentially tonic, the author thinks he is justified 
in assuming that both the seizures and the cerebellar symptoms had a common 
cerebellar localization. He points out also that complete, transient loss of speech, 
as it occurred in this case, has repeatedly been described in cases of acute 


the case resem 


cerehe llaris 


cerebellar ataxia. Whether the attacks occurring in previous years were also 
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cerebellar cannot be answered. The case is important in showing that the cere- 


bellum can play a role in the production of convulsive seizures. 


SELLING, Portland, Ore 


StxtTy-THREE DEATHS FROM CARBON MONOXIDE POISONING IN PRIVAT! 
GARAGES. Witit1am D. McNALty, Arch. Path. & Lab. Med. 1:43 (Jan.) 
1928. 

The number of deaths caused by the inhalation of carbon monoxide from auto 
mobile exhausts in closed garages is increasing. During the last six years sixty 
three such deaths have occurred in Cook County alone, and the majority of thes¢ 
took place in privately owned garages. On account of the physical characteristics, 
carbon monoxide is extremely dangerous as a source of accidental poisoning. Thx 


amount of the gas in the exhaust of an engine varies, and so the onset of sympton 
and the time of death will also vary as they depend on the percentage of carbon 
monoxide in the exhaust gases. The symptoms are directly dependent o1 
saturation of the blood with the gas. If this is less than 10 per cent tl \ 
be no symptoms. If between 10 and 20 per cent, there will be a feeling of tight: 
across the forehead, slight headache and dilatation of the cutaneous vessels 
between 20 and 30 per cent, headache and throbbing in the temples; from 30 to 
50 per cent, severe headache, weakness, dizziness, dimness of vision, nausea, Vv 
ing and collapse; from 50 to 60 per cent, syncope, increased respiration and p 
rate, coma, intermittent convulsions, Cheyne-Stokes respiration; fr 
cent coma, intermittent convulsions, depressed heart 
respiratory failure and death. 


mm OU to SU 


action and_ respiratior 


At autopsy, the blood is fluid, cherry red and coagulates slowly. All the ti 


\ Ssues 
are reddened. Minute hemorrhages are found in the pleura, the intestinal mucos: 
the cerebral cortex and the two inner segments of the lenticular nucleus. Softe1 


ing is present also in the same areas of the brain. There is pulmonary edema 


Since the combination of carbon monoxide with the hemoglobin of the blood 
not permanent but relatively stable and is gradually supplanted by pure air or 
oxygen, it is of the utmost importance to remove the patient to the open air. 
Inhalations of oxygen are preferable to the administration of carbon-dioxide oxy 
particularly in the hands of laymen. If the breathing is weak or intermittent 
artificial respirations should be used. The patient should 


be kept warm 
stimulants administered to tide him over the period of low vitality. He 
be kept at rest particularly in a hospital where the after effects « 
can be treated symptomatically. 


1 
should 
yf the poisoning 


PEARSON, Philadelphia. 


SURGICAL TREATMENT OF SYRINGOMYELIA. I Poussep, Arch. 
de chir. 30:293, 1928. 


1 
tranco-be iges 


Poussep claims to be the first to attempt the surgical treatment of patients 
suffering from syringomyelia. He bases his contention that the proper treatment 
for persons with this progressive disease is operation on the apparent disturbance 
of nutrition which the accumulation of a quantity of fluid under tension in the 
cavity might produce. The fact that these cavities are not lined with neoplastic 
tissue is an additional reason why surgical measures should be resorted to, since 
there is no particular likelihood of recurrence. 

The author reports four cases in which he has performed median dorsal 
cordotomy. After exposing the spinal cord by laminectomy and sectioning the 
dura above the area most extensively involved, he punctures the cavity through 
the median line with a hypodermic needle and syringe, and later incises the cord 
for a distance of from 2 to 3 cm. directly in the median line; a small quantity of 
fluid escapes during this procedure. The cord is elevated by traction sutures 
through the dura and the cavity explored with a soft sound to determine the 
degree of dilatation and the extent of the cavity and to provoke the flow of fluid. 
Leaving the incision in the spinal cord open, the dura is then sewed together. In 


i 
— | 

| 

| 
| 


ABSTRACTS FROM CURRENT LITERATURE 215 


two cases this operation was performed under local anesthesia, and in one case 
the analgesia due to the disease was so pronounced that a minimal amount of 
procaine hydrochloride was necessary. Unexpectedly, on account of the frequent 
trophic disturbance in syringomyelia, the wounds healed by first intention. Fol- 
lowing operation, there was a definite amelioration in all four cases, both in the 
sensory and in the motor phenomena, so that two of the patients have returned 
to work. The improvement has lasted ten months in one case, nine months in 
another, and it is probable that a definite remission has been obtained. Poussep 
believes that surgical measures should take precedence over all other methods in 


the treatment of syringomyelia. FREEMAN, Washington, D. C 
SEMAN, W:z 


EXPERIMENTAL STUDIES ON THE CILIARY ACTION OF AMPHIBIAN EMBRYOS. 
Victor C. Twitty, J. Exper. Zool. 50:319 (April 5) 1928. 


Cilia first appear on the ectoderm of embryos of Amblystoma punctatum about 
the time that the neural folds close. The major currents produced by their activity 
are directed caudad. The polarity of the ciliated cells is determined during the 
closure of the neural folds. The cilia of grafts rotated 180 degrees before this 
stage beat in the same direction as the cilia of the adjacent ectoderm; trans- 
planted later, in the opposite direction. Low temperature retards morphologic 
development more than the process of determination, for ciliary polarity is estab- 
lished at an earlier stage in embryos that are developed in the cold. Pieces 
grafted from young embryos to older ones, thus skipping the critical period during 
which determination occurs, manifest a lack of polarity. This may be gradually 
overcome by the host. Determined grafts, transplanted in reverse orientation on 
younger embryos, may have their determination reversed by the influence of 
the host. 

Temporary reversal of ciliary action may be induced by mechanical stimuli, 
such as contact with a foreign surface, a dense, resistant medium and contact with 
the vitelline membrane. These stimuli are probably effective through the resistance 
which they offer to the activity of the cilia. The evidence indicates that the cilia 
bear in the direction in which they encounter the least resistance. Reversal is 
a purely local phenomenon. Abnormal ciliary action usually follows curarization. 
The results, however, do not justify the assumption that ciliary action is regulated 
by nervous control. Intimate contact of the epithelium with a foreign surface 
has a striking coordinating effect on the ciliary action. Coordination and reversal 
occur when the epithelium is isolated from the underlying layers. Coordination is 
not effected by a transmitted stimulus traveling in the ciliated epithelium because 
the cilia of a rotated graft reverse to beat with those of the surrounding ectoderm, 


even when a cut separates the two areas. 
eve I Boston. 
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PHILADELPHIA PSYCHIATRIC SOCIETY 
Regular Meeting, March 9, 1928 
EveRETT S. Barr, M.D., Presiding 
THE SpeciFic GRAVITY OF THE BLOOD SERUM AND INTRADERMAL SALINE 


Tests AS INDEXES OF THE WATER METABOLISM Dr. K. E. APPEL and 
Dr. C. B. Farr. 


It seemed likely that variations in the water metabolism of the blood and 
tissues might be important factors in the production and relief of mental symptoms, 


as suggested by the clinical term “desiccation.” The writers therefore utilized 


intradermal wheal tests (sixty-two cases), and estimations of the specific gravity 


of the blood serum (sixty-nine cases), as criteria of the water metabolism in 


tissues and blood The tests were in most instances coincidental. The results 
were correlated with behavior and clinical diagnoses. The figures were studied 
by statistical methods with reference to “standard deviations” and “significant 
differences.” Judged by these standards, the wheal test was not altogether satis 
factory; the observations of specific gravity, on the other hand, were remarkabl; 
constant (normal range from 1.0260 to 1.0292; average, 1.0271). The only psychotic 
cases in which a “significant” imcrease in the specific gravity of the blood serum 
was found were in a group classified as “organic-toxic.” The “wheal” test al 

showed a lessened disappearance time in most of these cases (probably, but not 
definite signif { 


This pape ppears in full this issu the A 

Dr. | M In the intradermal saline test it seems curious that the authors 
did not get results. What is their interpretation I suppose that they did it 
on patients, some of whom were hydrated and some were dehydrated; if the 
found no difference in the time of absorption vould like to know what they think 
about that. Was any reddening of the skin found over the wheals, such as one 
finds in diabetic cases 

Dr. ALFRED GORDON The point brought out by the readers of the paper 
is exceedingly important, although they have .not arrived in their work at absolut 


definite conclusions in regard to the understanding of psychoses. The work 
ll little one knows of the n 


by them, as well 


as by many others, shows | 
of psychoses, of their pathogenesis, and how little one can accomplish by treatment 
Of course, the readers of the paper dealt only with the chemical side : the y tried 
to find something tangible that would help to understand psychoses. They have 
not touched the psychogenetic conception. I think that not only the che 
but the pathologic as well as the psychogenetic view should be considere: 
I believe that by cooperation of all who work in those different directions one 
will arrive at something definite. 

Dr. FARR In reply to Dr. Ludlum’s question, I was a little pressed for 
time and did not do the wheals full justice. There was some correlation with 


other tests, but it was not altogether consistent, and there was more “scattering” 


5 
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| \ Dr. Crirrorp B. Farr, ai Dr. Har »K. M 


SOCIETY TRANSACTIONS 217 


than a reliable test should show. We have not by any means abandoned the 
test and perhaps Dr. Appel will discuss it because he has had more practical 
experience with it. 

Dr. K. E. Appet: I believe that the method of determining the disappearance 
time of the wheal is unreliable and gives inconsistent results. It looks as though 
in psychoses the disappearance time as a whole is less than in normal people, 
but our figures do not stand the laws of chance. The laws of chance might give 
as much variation as we have obtained. I think that it shows the value of 
statistical methods. I do believe that the wheal will show something if a more 
satisfactory method can be obtained for measuring the disappearance time. 
Peripheral dehydration, we believe, may be present without showing itself in the 
specific gravity of the blood. In the majority of cases I thought I could detect 
it by this wheal method, but I found enough exceptions to make me doubtful of 
the results as a whole. It is extremely difficult to be sure of such a method. 
Redness was noted occasionally. As to the theory of the whole problem, it has 
been definitely shown that the respiratory quotient changes to such an extent on 
the administration of insulin in normal animals and normal human beings that 
there must be a conversion of dextrose into some other substance, presumably fat. 


HaLttuctnosis AS A CLINICAL Entity. Dr. ALFRED GoRDON. 


Hallucinations occur in varicus mental diseases and also in the psychoneuroses. 
Hallucinatory phenomena also develop without any association with other morbid 
mental phenomena such as delusions, etc. In one case, the patient had a certain 
hallucination, which remained unaltered during a period of several years, without 
accompanying mental phenomena such as are usually observed in psychoses. From 
a study of the psychophysiology of the hallucinatory state in this patient, I con- 
clude that the patient’s hallucinations were the reaction resulting from conflicts 
between multiple complexes in her subconscious world. I reach this conclusion 
after analyzing the patient’s many failures in life, her struggles against odds, her 
inability to overcome obstacles, and an attack on her personality by a person of 
the opposite sex. 

\mong several views concerning the development of hallucinations, I conclude 
that the psychic doctrine alone is able to give a clear insight into the processes 
connected with the formation of hallucinations. The foundation for a psychologic 
doctrine of hallucinations was laid first by Esquirol, then by Baillarger, and was 
elaborated by Bleuler, Freud and Jung. Besides the association of hallucinations 
with delusive ideas in the course of psychoses, besides those which occur in con- 
nection with organic diseases of the brain and besides those which occur in the 


es, there is a class of hallucinations which stand apart, 
which possess intrinsically the same autonomic characteristics as other psychiatric 
syndrom lhe example I have described is a distinct psychosis which could be 
named a true hallucinosis. It 1s not dependent on and is totally free from any 


association with other psychotic phenomena. 


Dr. J. HenpriE Lioyp: I have long thought that hallucinations have their 
origin in the cortex of the brain. They have even been reported in cases of tumor 
of the brain, especially in tumors of the frontal and temporal lobes. There are 
one or two points in the paper to which I wish to refer. One generally says that 

1 hallucination is a subjective phenomenon which has no objective reality, but 
which is believed in by the patient. The patient hears a voice and believes she 
hears a voice; that is the important point. That is the fact that determines that 
it is a morbid phenomenon. All of us have mistakes of sensation, but we correct 
those mistakes; we do not believe them. That marks the difference between the 
normal and abnormal mind. Dr. Gordon's patient did believe these hallucinations ; 
it was not possible to argue her out of them. Dr. Gordon said she had no delu- 


sional ideas; nevertheless, this woman questioned her companions, asked them why 


? 
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they were talking about her and what they were saying. That certainly was on 
the borderline of delusions of suspicion. I do not think that Dr. Gordon has quite 
proved his contention that this woman’s hallucinations were without a psychotic 
background. I think she approached a delusional condition concerning the women 
who were talking about her. 

Dr. Max H. Bocurocu: I regret very much that I do not understand exactly 
what Dr. Gordon is trying to prove. The older authorities describe chronic 
hallucinosis. I believe that there is such a disease. I have had patients who 
hallucinated under my care for years; they were perfectly oriented and in good 
physical condition and, as Dr. Lloyd has said, eventually they did break down 
and become truly psychotic. 

Dr. GorDON: It was mentioned that chronic hallucinatory insanities have been 
described. The chronic hallucinatory insanities alluded to are the classic paranoia; 
this is not the case at all in my patient. The main point I wished to bring out 
in the detailed history of the case is this: It was not an obsession, because the 
patient did not consider her hallucinations an absurdity or impossibility. She was 
convinced of the reality of the voices; she could not escape from them and sought 
relief from them. That is all that she has presented for the past two years. 
There is not the slightest tendency to a delusional attitude. The persons whose 
voices she hears are her friends, she likes them and loves them, but she hears 
them saying the unpleasant things about her. 


Dr. Burr: Does she believe these people are the source of these voices: 
Dr. Gorpon: No. She does not believe they are the source. She hears 
voices, familiar voices, but she cannot explain them. There is not a remote 


suspicion of a delusional state, there is simply an hallucinatory state. What I 
wished to bring out is that there is such a thing as a pure hallucinatory type. I 
have had this patient in my clinic for two years, have questioned her closely again 
and again and have found nothing but the hallucination. Dr. Lloyd’s point is 
important, that the fact that she hallucinates shows that she is psychotic. She is 
psychotic; legally speaking she is insane. What I ar 


n trying to bring out is the 


existence of a pure hallucinatory form without association with other psychic mani- 


festation I am talking exclusively of hallucinations as an entity, on the sam 
order as the other classic psychoses with which we are familiar 
k lar Meeting, May 11 
Everett S. Barr, M.D., Presid he ( 
MENTAL CONDITIONS IN THE AGED CEREBRAL ARTERIOSCLEROS PATHO- 
LOGIC, CLINICA AND ETIoLoGic CONSIDERATIONS Dr. CLARENCE A. 


PATTEN and Dr. N. W. WINKELMA? 


This article was published in the ARCHIVES OF N Psyct Y 
(20:329 [Aug.] 1928) 
DISCUSSION 
Dr. ALBERT C. Bucktey: I have been interested in the problem of arterio 


sclerosis for many years. I find myself entirely in agreement with Dr. Patten, 
except in one point. I do not like the use of the term senile in connection with 
arteriosclerotic processes. Dr. Southard, a number of years ago, reviewed forty- 
two cases that came to autopsy in the Danvers State Hospital during a number 
of years, in which diagnoses of senile psychoses and arteriosclerotic psychoses 
had been made, and found that only eight of the entire number were cases which 
he considered senile psychoses. By the term “senile” psychosis he meant a pure 


° 1 
‘ter1oscierotic 


atrophic condition without signs of inflammatory, degenerative or a 
basis. I think it important that in a purely senile condition one must exclude 


| 
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all extracerebral conditions, including arteriosclerotic conditions; Southard made 
the differentiation that with a pure senile atrophy, the true cerebral atrophy, there 
was an accompanying progressive physical atrophy of the entire machine, a pure 
atrophic process, the early wearing out process of the nervous system and not 
of the vascular system. 

Dr. C. Rostow: I agree with Dr. Buckley on the subject of cerebral arterio- 
sclerosis and senility. During ten years of practice in hospitals for the insane, I 
have seen few cases of true senility. 

Whether one divides cerebral arteriosclerosis into one, two, three or four 
groups is immaterial. The age by itself is not an indication for classification. 
Dr. Barry will probably remember a patient at the Trenton State Hospital, a 
man, aged about 50, who suffered only with a slight amnesia and some confusion 
without other symptoms. His systolic blood pressure was only 104. Dr. Barry 
was the only one to diagnose the condition as cerebral arteriosclerosis. The 
man died shortly afterward, and at the autopsy the circle of Willis was found 
to be entirely calcified. 


In the Trenton State Hospital, there were only two or three cases of true 
senility. In true senility one expects to find only an atrophy of the nerve cells 
without involvement of the blood vessels. The vast majority of cases are those 
cerebral arteriosclerosis. 

Dr. E. S. Barr: I am glad Dr. Buckley brought out the point of Dr. 
Southard’s dogmatic statement that senile psychoses are not due to arteriosclerosis. 
Whether Dr. Southard might change his statement were he alive today, one 
cannot say, and I am not sure whether Dr. Patten meant to state that he thought 


irteriosclerosis plays a part in senile psychoses. 


\NALOGOUS PSYCHOSES IN Twins. Dr. BALDWIN L. KEYEs. 


Clinical History—The father of the patients is living and well at the age of 60; 
mother, aged 55, is living and is insane; a sister of the mother is insane. 
rhree brothers of the patie aged 30, 26 and 23, respectively, all have border- 
ihree brothers of the patients, aged oU, 20 and <0, respectively, a lave border 
line mental disorders. The patients, twins, aged 20, both present adolescent 
psychoses, probably of the nature of dementia praecox, catatonic type. During 


gestation the mother had acute nephritis; birth was premature at 8 months; 
delivery was normal. Both were delicate and suffered with malnutrition and 
intestinal trouble. Both had measles, mumps, chickenpox, tonsillectomy and 
idenoidectomy. Neither talked until after tonsillectomy at the age of 5. One 
had diphtheria at the age of 8; the other had pleurisy at the age of 8. The 
onset of the menses was normal, but at the age of 18; in both menstruation 
is been irregular 

Vental History.—Neither twin ever passed a grade; each was always promoted 
because of size. Both were obedient and seclusive; they did not get along well 
with other people; they were extremely erotic. 


History of Psychosis —The onset occurred at the age of 18 in both cases. 
\s psychogenic factors may be mentioned the death of an old family maid and 


e accidental electrocution of a sister-in-law. Both became depressed, irritable 
and suicidal; both hallucinated and were seclusive and catatonic. At the age 
of 19, both developed antagonism to the parents, one toward the father, the other 
toward the mother, with a reversal. At the age of 20, the mental condition was 
much the same in both cases; both had slightly improved. 

Physical Examination—Both show focal infections, old healed pulmonary 
lesions, a toxic myocardial disorder, colonic stasis and endocrine disturbances. 

Diagnosis.—In both cases the diagnosis was made of “toxic adolescent psychosis” 
in mentally deficient children based on definitely disturbing physical and endocrine 
factors. The precipitating causes from the psychogenic standpoint were the two 
sudden deaths in the family. The prognosis is decidedly doubtful as both patients 
are probably drifting into the catatonic form of dementia praecox. 


| 

| 

| 

| 

| 


220 IRCHIVES OF NEUROLOGY AND PSYCHIATR) 


DISCUSSION 


Dr. CHARLES K. Mitts: The explanation in so-called identical twin 


the two persons are in reality one. They have sprung from the sam 
made revealed in reality peculiar special changes of a single organ Th 


the mind. 


Dr. J. HENDRIE LLoyp As I 


inderstand this subject, these twins 


looked on as developing from a single ovum. They are called identical 
that is, biologically they have exactly the same hereditary elements; 
to the mendelian law 


they have the same kind of chromosomes. In on 
suppose this is the only true meaning of twins. If two children ar 


from different ovums they are not really twins, even though born at t 


time. One might as well say that a cat’s three or four kittens are tripl 
quadruplets; they are distinct developments from distinct ovums I} 
twins, however, the two are developed from the same ovum. Some thi 


Dr. Keyes’ paper, though interesting, raised a question in my mind. |] 


stand how such children should be psychologically and physiologicall 
[ cannot understand why they should have the same diseases at the san 


unless they are exposed to the same infection. What I mean to call 


to 1s this: These children look to me as if they might fall into the cla 
the French call folie communiqué. They are thrown so much together tl 
one takes on a peculiarity, or abnormality, the other copies it. Som 
three sisters were living together alone in Washington, all of them 
and they developed typical cases of folie communiqué. They locked t! 
in the house; as neighbors thou; something was seriously wrong 
had to break in, and eventually the sisters were brought to Philadel 


admitted to the Pennsylvania Hospital for the Insane, where I sav 


signed the certificates They were not twins or triplets, but had bee: 
together and had copied the mental symptoms from one another. As 
cases of this kind, one sister was dominant; she had the disease in 1 
form and the other two had gradually copied it The one least affected 
prompt recovery, but the other two did not [ think there ma r 
element in Dr. Keyes’ cases. If one had a psychosis, the other would 
to copy it. I can hardly think that because one patient had pecul ( 
the other patient would get them at the same time just because the 
[ think it is a case of folie communique 

Dr. SAMUI LEOPOLD Dr. Lloye rressed the 12 
through my mind. I do not se can exclude aut oe 
cases Recent! heard of a e ot brother identical {) 
at a college and was not inicath with the other wh 
seriously in the back, in a 11nie of the accident 


+} t 


the boy at home de veloped a hat necessitated t 
of the family physician. In tl 0 question ¢ tost 
Whether this was accidental or be excluded 

Dr. BARR Whether or no part in the aS 
we have identical environment ( lren ot different ages. ev 
household, do not have identical environment, as conditions in the famil 
be different, and parents may change their ideas of child training M 


may happen to change the environment even of children who may be 


le 
the same age. Although some authorities indicate how one may distin 


twins from those developing from different ovums, this is still questionable. 
one says “identical twins,” one is assuming a great deal 

Dr. BUCKLEY It has occurred to me, although I have never see 
insanity in twins, that all of the cases of which I have read or heard hi 
in two sisters, and not in two brothers or in brother and sister. 


Examinations of the brains of the few patients in which examinations hav 


is certainly of importance from the standpoint of the evaluation of the braii 
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Dr. Keyes: I am sorry I cannot answer Dr. Buckley’s last question. It is 
true that we considered these patients as identical twins. ‘In my effort to make 
the histories brief, I omitted what is apparently an important piece of infor- 
mation, that is, in reference to the environment of these girls. The parents had 
separated, but at the time the psychoses began the parents were together. The 
mother went to California with the badly psychotic girl, and the father took the 
mildly psychotic one east with him. When well enough to come home, the mother 
had both girls kept together for four months; then she thought the responsibility 
too great and separated them, sending the more nearly normal girl east to the 
father and keeping the other girl in California with her. At the time the second 
girl developed active father antagonism there had been no communication between 
the child and the mother for some seven months. I think this separation rather 
rules out the question of folie communiqué, which Dr. Lloyd introduced. Cases 
of psychoses in twins have been reported before, but usually with different 
psychoses. I think Dr. Gordon reported a case of psychotic twins, one with manic- 
depressive psychosis and the other with dementia praecox. In the case I have 
reported the identical twins have identical psychoses. 

Dr. Mitts made a motion that the Philadelphia Psychiatric Society endorse 
fficially the efforts of the Public Charities Association to secure the fifty million 
bond issue for the welfare institutions of the State. 

[he motion was seconded and carried. 


fue MENTAL HEALTH OF THE PRESCHOOL CHILD. Dr. ALBERT C. BUCKLEY. 


This article was read in connection with The Philadelphia Child Health Week 
Program, and in it were stated the elemental and fundamental facts relating to 
the mental health of the preschool child, beginning with the assumption that all 
functions of any living being may be summarized as falling into two categories: 
1) a set of functions which impel the organism into a state of action, and (2) a 
set of functions which restrain the being from activities. The psychiatrist or 
neurologist usually is not consulted during the first year or two of the life of 
the child unless there is some patent organic trouble; therefore the care of the 
infant usually falls to the lot of the pediatrician.. Myelinization in the central 
nervous system not being complete until the first year makes it important that 
intercurrent maladies should receive careful attention from the neurologic stand- 

td 


point during this critical period. By reason of the innate disposition to respond 
to the effects of energies of environmental and somatic origin, which at the same 
time serves to stimulate the developmental processes, the child is usually fully 
occupied in that respect. The innate driving forces, commonly called “instinctive,” 


should be applied in a definite sense, conveying the idea of “fixity of the type 
ot response, activated by an inherited disposition” by means of a definite mechanism, 
reflex in character. This of course precludes any use of the term instinctive as 
being the antithesis of the term intelligent. 

In addition to tendencies to respond to stimuli, there later appear functions 
tending to restrain activity, which therefore are inhibitory. Influences arise both 
internal and external to the nervous system and some, which tend to modify the 
activity of the reflex, appear with development of the being. In childhood, inhibi- 
tion in its simplest form is sensory in origin. For example, stimuli arising in 
connection with obtaining food give rise to reflexes concerned in’ apprehending and 
digestion. The activation of reflexes therein concerned serves to inhibit other 
reflex response tendencies. The early training, though not mental, consisting 
chiefly in the conditioning of reflexes, is inseparable from later mental development. 

Within the limits of individual variations in aptitude, when customary accom- 
plishments have not been acquired something usually is the matter with the child 
or his surroundings, which generally means something wrong with the parents 
and their methods. Following the conditioning of refiexes comes the conditioning 
of the emotional states which accompany instinctive drives, chiefly responsible for 
behavior. The dominance of instinctive disposition leads to irresistible impulse 
to action in defiance of obstacles or commands. 
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The practical application of any consideration of “instincts” occupies its mx 
important place in thé early education of the child if one aims to gi i 
opportunity for acquiring the position he deserves as a member of the social 
group in which his future will require him to move. 


y 


DISCUSSION 
Dr. Mitts: The question of inhibition so frequently referred to needs speci 
consideration. Strictly speaking there is no such thing as a separate inhibitory appa 
ratus. All activities of the brain or of the nervous system are in general excit 
motor, and there is much of importance in connection with this idea regarding ear] 


education before the school age. Many of the false methods of education whicl 


have arisen on every hand are due to nonrecognition of the nature of the fund: 


mental activities of the brain. For instance, the so-called “Say-and-See”’ method 


of teaching which, while it has certain corroborative value in education, is o1 


of the most disastrous things that has ever been imposed on childret 
method has been carried out to such an extent that children are taught 
see differences in letters, syllables and words. 

The general question of inhibition has a distinct bearing on the mental 
of the preschool child. Dr. J. Ramsay Hunt, of New York, has several ti 
presented papers bearing on this subject of inhibition. He talks of inhibits 
if it were some particular thing separate from the rest of the excitomotor acti 
the brain. 


Pavlov’s ideas have much weight on a discussion of this kind. His continuous 
work over twenty or thirty years has been given to the question of evol 
of the human brain He has shown that the brains of human beings 


animals work largely as a machin 


Dr. Buckley has much to say on the emotional and on the instinctive in chil 
lren. Emotion is one of the fundamental qualities of the human brain : 
intellect is. Emotional expression or the synthesis which is spoken of as en 
itself have their separate representation in the brain. 

Behaviorism after all does not mean much more than _ habit Dr. Cog 
brought the subject before the Neurological Society in describ ert ‘ 
ments on reflex activity performed on the embryo and also on th i 
or amblystoma after birth. 

[ would like to call more particular attention in considering the m 
of the young to the doctrine of heredity and especially to that of reversion 

Dr. LEOPOLD Dr. Buckley has given a comprehensive paper, a1 
pleasure to hear his common sense remark [I like to look on the little « 
as a whole personality in miniature and to study his reactior relation t 
environment. I 1 e Dr. Buckley said that neurologists had not been c 
in regard to the child from 1 to 3 years of age Ot cour that 
fault because we have neglected that important period Conc ¢ ( 
life of this period, it is essential to study the rea s in pa ind l, leay 
the child out of it as much as possibk Among dependent ( e ¢ 
period I have seen remarkable results trom changing the type of foster parent 
Many a parent should never have been born to be a parent. Just the sam 
teachers; teachers are born not made. The same applies in regard to the parent 
I remember one instance of a child who had enuresis and tantrums, a hyperactiy 


] 


child, I 


who when 3 or 4 years of age, while playing with other children bit then 
When this child was taken from its own mother, who happened to be a nut 
and was placed with a foster mother oi fine type, in five weeks there was 


if 
howing definitely the power of certain types of personality « 


complete change, sl 
children. As to the question of fear which Dr. Buckley raised, I am sorr 
did not expound on this behavior reaction a little more. I would like to hé 


his ideas concerning this behavior and Watson’s theory that there are only ti 


fears present in a new-born child — one of noise, the other of being dropp« 
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Dr. BuckLey: I was glad to hear Dr. Mills emphasize the point that there 
is no single specific function which we can call inhibition. Many years ago I 
think it was taught that there was an inhibitory center. The point to be empha- 
sized is, that in order to stop doing one thing one must do something else. It 
is not so much motor activity as it is pure response to stimulation. It will be 
noticed that I used the term “emotional experience”; I do not refer to the feeling 
alone, but to all the changes a person goes through at the time of the instinctive 
reaction. One of my greatest disappointments in beginning the study of psychology 
was to find that no two authors seemed to agree in nomenclature, and that one 
had to study each man’s phraseology and become acquainted with it before one 
could be sure what he meant; I think that is one of the difficulties at the present 
time in defining terms. 


NEW YORK NEUROLOGICAL SOCIETY 


April 3, 1928 


Regular Meeting, 
GeEoRGE H. Kirby, M.D., President, in the Chair 


CASE REPORTS ILLUSTRATING SOME RESULTS 
OF THERAPY AT MT. SINAI HOSPITAL 


PoOLYNEURITIS DuE To LEAD IN SNuFF. DR. UtTtTat (by invitation). 


Clinical History.—l. S., aged 40, a Russian Hebrew peddler, admitted to the 
hospital on Feb. 15, 1927, on the service of Dr. I. Strauss, complained of weak- 
ness and wasting of the arms and legs for six months. He had used snuff for 
many years and had not been exposed to any other source of lead. Three years 
before admission, he had stomach trouble, characterized by loss of appetite, 
umbilical and hypogastric cramps and constipation. He had occasional episodes 
of diarrhea. He lost 80 pounds (36.3 Kg.) in a few months. In other hospitals, 
more than 100 x-ray examinations of the gastro-intestinal tract gave negative 
results for suspected carcinoma of the stomach, and the diagnosis of chronic 
colitis and anxiety neurosis was made. Six months before he was suddenly seized 
with severe lancinating pains in the extremities and a total weakness of all 
extremities. The pain lasted two days, required morphine for relief and gradually 
subsided. He had polyuria both day and night. 


Examination—The patient was cachectic and was in an advanced state of 


muscular atrophy. All palpable vessels were thickened. The gums showed a 
metallic line on the gingival margin. There was bilateral wrist drop with total 
paralysis of the extensors. The brachioradialis, although markedly atrophied, 


retained some power. Ophthalmologic examination showed the presence of vacuoles 
in the lens and an optic neuritis with hemorrhages and exudates. The arterial 
vessels had the brilliant reflex of angiosclerosis with hypertension. 

Laboratory Report The urine showed a low specific gravity and casts. The 
hemoglobin (Sahli) was 80 per cent; red cells, 4,200,000; leukocytes, 9,600, with 
84 per cent polymorphonuclear cells, 14 per cent lymphocytes and 2 per cent mono- 
nuclear leukocytes. Basophilic stippling was present in the smear. The blood 
pressure was 182 systolic; 118 diastolic. A Wassermann test of the blood was 


negative. On Feb. 18, 1927, the blood urea nitrogen was 25 and the total nonprotein 
nitrogen, 57.7 mg. per hundred cubic centimeters. On March 4, the urea was 18 and 
the nonprotein nitrogen, 48.8 mg. The direct van den Berg test showed a delayed 
slightly positive reaction; the indirect test showed 0.6 mg. per hundred cubic 
centimeters, 1: 160,000. The Ewald test meal showed: fasting contents, none. 
A one hour test meal showed: free hydrochloric acid, 24.0 cc. tenth normal hydro- 
hloric acid per hundred cubic centimeters; combined hydrochloric acid, 47 cc. 
of tenth normal hydrochloric acid per hundred cubic centimeters. The Rehfus 
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test showed a high late rise in both free and combined hydrochloric acid. The 
maximum free hydrochloric acid was 53.0, and combined hydrochloric acid, 80.0 
in one and one-half hours. 

Electrical studies showed partial reaction of degeneration in the extensors of 
the arms and legs. There was reduction in faradic and galvanic response in the 
other muscles. 

A fragility test of the erythrocytes showed definitely reduced fragility, hemolysis 
commencing at 0.420 per cent and complete at 0.360 per cent (Lieberman test). 

The stools of this patient showed small amounts of lead, and the snuff used 
contained large amounts of lead. Qualitative, not quantitative, tests were made. 

Course and Treatment.—The patient was given eliminative treatment consisting 
of ammonium chloride, 10 grains (0.65 Gm.), sodium acid phosphate, 10 grains, 
and potassium iodide, 20 grains (1.3 Gm.), three times a day, and a high caloric 
and low calcium diet (Aub). Recently, he has been given parathyroid extract- 
Collip (from 20 to 65 units each day), in accordance with the most recent recom- 
mendation of Hunter and Aub (Lead Studies. XV: Effect of Parathyroid 
Hormone on Excretion of Lead and of Calcium in Patients Suffering from Lead 
Poisoning, Quart. J. Med. 78:123 [Jan.] 1927). Under this treatment he gained 
30 pounds (13. 6 Kg.) and his general condition was improved. He was able to 
walk and the power in the muscles returned to a remarkable degree. 

He was presented to the Neurological Society more than one year after admis- 
sion to the hospital. He had then gained 70 pounds (31.8 Kg.), was in excellent 
condition, and showed only residual signs of the extensive neuritic damage he 
showed on admission. The hands were still weak and there was still evidence 
of the thenar and hypothenar atrophy he formerly had had. He represents the 
result in therapeusis based on accurate diagnosis that returns a hopelessly sick 
patient to a self-supporting position in society. 


DISCUSSION 

Dr. Ruspin A. GERBER: How much lead is presumably taken in with the 
snuff 

Dr. Urrat: One brand contained 3.24 mg. and there was less in another. 


From 8 to 10 mg. of lead per day is sufficient to cause lead poisoning if taken 
for a sufficiently long time. 

Dr. I. Strauss: Dr. Uttal found out where this snuff was produced. <A 
number of years ago, the manufacturer had been found to dilute his snuff with 
lead. I believe that Dr. Abrahamson at Montefiore Hospital also had a case of 
lead poisoning which was traced to the same manufacturer. The Board of Health 
has now taken action to prevent such poisoning. 


Dr. I. ABRAHAMSON: Dr. Frankel showed three cases, all traced to the same 
source. 
Dr. Byron Stookey: I think that the discovery of lead in snuff is a brilliant 


diagnosis; the contribution is interesting. 


RADICULAR AND RADICULOMYELITIC SYNDROMES WITH RECOVERY. Dr. A. M. 
RABINER. 


I am presenti! g briefly a series of interesting cases that have been observed 
on the neurologic service of the Mt. Sinai Hospital. They uniformly presented 
rapid development of motor and sensory signs with kaleidoscopic improvement 
and recovery. The relation of this clinical entity to an inflammatory disease is 
unquestioned, though the exact nature of the etiologic factor is as yet unde- 
termined. They were all initiated by some involvement of the upper respiratory 
tract. 
REPORT OF CASES 

Case 1.—A man, aged 27, six hours prior to admission had severe pain in the 

back radiating down both thighs with a sudden onset of weakness in the lower 


SOCIETY TRANSACTIONS 225 


extremities. On admission there was paresis of the lower extremities with diminu- 
tion of the knee and ankle jerks. There was impaired perception of pain, tempera- 
ture and tactile sensibility below the twelfth thoracic segment. For one day there 
was difficulty in starting the urinary stream, which then cleared up. When seen 
in the hospital on the first day, the patient presented all the signs of an acute 
transverse myelitis. However, when he was seen eighteen hours after admission, 
all the objective physical symptoms had cleared up. He was discharged as entirely 
recovered, and when seen in the-follow-up clinic two months later he did not show 
a vestige of any neurologic disorder. 

CasE 2.—A man, aged 37, had “a cold” two days before admission which was 
followed by pain in the chest, back and legs. Two days later there was incon- 
tinence of urine and then weakness in the lower extremities. When admitted 
to the hospital, the patient had a flaccid paraplegia, with absent knee and ankle 
jerks; the abdominal and cremasteric reflexes were not obtained. A zone of 
hyperalgesia was present between the eighth and tenth thoracic segments, and 
below this zone there was lost perception for pain, temperature and deep muscle 
sense. Vibratory sensation was preserved. For one week involvement of the 
bladder and rectal control was present. He improved steadily, and when seen in 
the follow-up clinic two months later he had recovered, though there still remained 
some diminution in the knee jerks. 

Case 3.—A woman, aged 56, gave a history that eight weeks prior to admission 
she had “a cold,” which was followed by pain in the arms and later by weak- 
ness. On admission, there was paralysis with atrophy and diminished reflexes in 
both upper extremities. Between the fourth cervical and fourth thoracic segments 
there was diminution in perception of pain, temperature and tactile sensibility. 
There was no organic sphincteric involvement. She improved slowly and when 
seen two months later in the follow-up clinic had mild motor signs in the upper 
extremities, but the sensory changes had cleared up entirely. 


CasE 4.—A woman, aged 38, gave a history of paresthesia in the fingers and 
then in the toes for six days, following which weakness in the lower extremities 
occurred. On admission, a flaccid paraplegia was present. The pupils were 
unequal, the right being larger than the left; speech had a nasal twang, and the 
palatal excursion was somewhat impaired. There was impaired perception of 
pain, temperature and tactile sensibility between the eighth cervical and first 
dorsal segments, and also in the distribution of the third, fourth and fifth lumbar 
segments. Organic sphincteric control was not disturbed, and when seen three 
months later the patient had recovered entirely. 

Case 5.—A girl, aged 13, had “a cold” for six days, which was followed by 
pain in the back and legs and later by weakness in the lower extremities with 
incontinence of urine. Because of the pain in the abdomen she almost was sub- 
jected to an operation for appendicitis. On admission to the hospital, paralysis 
of the lower extremities and weakness of the muscles of the back were present. 
The knee and ankle jerks were not obtained; the abdominal reflexes were not 
elicited, and she had bilateral Babinski reflexes. There was a zone of hyper- 
algesia between the third and sixth thoracic segments, below which there was 
diminution in perception of touch, pain and vibratory sense. Involvement of 
sphincteric control was present for one week. She improved rapidly and when 
seen three months later she had recovered entirely. 

Case 6.—A woman, aged 27, had “a cold” two weeks before admission; the 
feet then felt numb and stiff and in walking she stumbled. On admission to the 
hospital slight foot drop was present. The knee jerks were lively, and there was 
a definite Babinski sign on the right side. There was diminution in the percep- 
tion of tactile, deep muscle and vibratory senses in both lower extremities. She 
improved rapidly and when seen later was practically well. 

Comment.—The patient in case 5 has entirely recovered. She is now attending 
school; gait is normal, as are also all the reflexes. There is no sensory dis- 
turbance, and she states that there is no trouble with bladder and rectal control. 
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On referring to the chart and noting that in the hospital she had paralysis in 
the lower extremities and in the muscles of the back and that the tendon and 
superficial reflexes were lost, that there were signs of bilateral involvement of the 
pyramidal tract, with marked sensory changes and organic sphincteric involvement, 
and then comparing her present status, one is struck with the remarkable recovery. 

It is of interest that all these patients were given typhoid vaccine therapy 
while in the hospital, and though claims are not made that the improvement was 
due to this form of therapy, yet one must feel that one cannot entirely eliminate 
the vaccine from a share in the remarkable therapeutic results. 


DISCUSSION 


Dr. M. KescHNER: It would be well for the general practitioner to know 
something about these cases. I saw one just as the patient was about to be taken 
to a hospital for an operation for appendicitis. She had retention of urine, a 
distended bladder, and root pains in the ninth, tenth and eleventh segments. 

Dr. Strauss: The patients were treated by typhoid vaccine given intravenously 
in doses sufficient to cause temperature reactions. Whether that facilitated their 
recovery I do not know. 

Dr. BYRON STOOKEY What did the spinal fluids show: 

Dr. RABINER: They were all normal as to total protein and cells, except that 
in the second case there were 20 cells. 


Dr. STOOKEY What do Dr. Rabiner and Dr. Strauss think is the pathologic 
condition? In myelitis, is there not usually a great deal of swelling of the cord 
associated with the infectious process? If one operates in these cases one finds 


a swollen cord filling the subarachnoid space and frequently showing a total block 


of the spinal fluid. I was much interested that these cases did not show that, 


because they are in my opinion of an unusual type of inflammatory process 
the cord. 
Von RECKLINGHAUSEN’S DISEASE WITH GENERAL SARCOMATOSIS, ACUTE PARa- 


PLEGIA AND ACROMEGALY. Dr. Lours HAUSMAN 


This case is presented because of the interesting and rather unusual s) 
complex, consisting of neurofibromatosis and general sarcomatosis, together with 
paraplegia and acromegaly. 

History.—F. G., an Austrian woman, a itt 
March 7, 1928. She was apparently well up to the onset of the present illness, 
three weeks before admission. There are no facts in the family history pertinent 
to the present discussion. In the past history there is evidence to indicate that 
the neurofibromatosis has existed at least for the past two years, if not longer. 


Three weeks before admission, the patient experienced sharp pains in the left 
side, radiating ventrally from the back to the left hypochondrium and also down 
the left leg. The pain was so severe that she sought relief by rest in bed for 
a few days. One day, to vary the monotony of things, she decided to take a 


long walk; the next morning, immediately on arising, she experienced a sharp 
pain in the left leg and felt so dizzy that she had to be put back to bed. It wa 
soon discovered that the left leg was paralyzed; a few days later the right le 
became paralyzed, and vesical and rectal retention set in. Convulsions were 
not present. 


Examination.—Inspection revealed acromegalic features of the face but not 
adenoma sebaceum, although the skin of the trunk was covered with sessile fibroma 
molluscum, the typical skin lesions of von Recklinghausen’s disease. There was 
also a large firm mass on the back, which on x-ray examination was seen to 
erode the eighth rib. Scoliosis was also present. Mentally, the patient was 
retarded, dull and apathetic. 

The outstanding symptoms in the neurologic examination consisted of: com- 
plete paralysis of both legs, flaccid in type, with bilateral Babinski reflexes and 
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absent abdominal reflexes; absence of tactile, vibratory and deep muscle sensa- 
tion below the fourth dorsal segment, analgesia below the eleventh dorsal segment, 
and hyperalgesia at the level of the umbilicus. 

The cranial nerves, except for weakness of the right external rectus muscle 
and a rotary nystagmus in the horizontal plane, were apparently not involved. The 
fundi were normal. 

The spinal fluid, including the Wassermann and colloidal gold tests, was entirely 
normal. The Wassermann test of the blood was also negative. The blood count 
showed: red cells, 3,600,000; hemoglobin, 68 per cent; white cells, 13,000, with nor- 
mal differential count. A roentgenogram of the skull was normal; the sella turcica 
was not impaired. An injection of iodized oil 40 per cent was given; it showed, 
on subsequent x-ray examinations, a partial arrest at the level of the third dorsal 
segment and a complete block at the sixth dorsal segment. The paravertebral 
mass referred to was also noted, particularly the erosion of the eighth rib, which 
was interpreted as a malignant process. A piece of the tumor was removed 
for histologic examination and identified as sarcoma. 

Comment.—The association of sarcomatosis and acromegaly with von Reck- 
ghausen’s disease is not at all uncommon. The striking feature was the acute 
mset of the paraplegia, approximating the picture of an acute transverse com- 
pression myelitis, and in this instance due to an extramedullary neoplasm which 
was confirmed by the injection of iodized oil. The extramedullary localization of 
the lesion serves to explain the radiating or root pains which first ushered in the 
lisease. In view of the acute onset and rapid progress of the disease, it was 
thought that the tumor might be of vertebral origin; the possibility of hemorrhage 


ill 


within the tumor was also considered. It is difficult to reconcile the rapid course 

the disease and the multiplicity of lesions with the good health of the patient 
prior to the acute onset of her illness. 

By way of treatment the patient is now receiving radiotherapy. The condition 
has remained unchanged. 

DISCUSSION 

Dr. HausMAN: The onset of the Recklinghausen’s disease was unusual, with 

icute paraplegia, which raises the question as to its cause. The evidence from 


injection of iodized oil and the clinical picture indicates a multiplicity of lesions. 


Dr. SAMUEL Brock: I wonder if the sudden onset of the paraplegia was 
regarded as thrombotic. 

Dr. HausMAN: That was considered, but there was no evidence in favor of 
t; the spinal fluid was entirely normal in regard to the globulin content and 
serologv 


Dr. M. NEUSTAEDTER: Some time ago, I presented a case of spastic paraplegia. 
There was a tumor high up in the cervical canal, and, in addition, in practically 
every nerve root all the way down, and also in the cauda equina. In that case 
pain came on two or three months before death; it was of a sharp character and 
there was the possibility of involvement of the cauda equina. That is possible 
also in the case presented to-night. 

Dr. Strauss: Dr. Neustaedter’s theory regarding this case is tenable; I 
will not be surprised to find neurofibromas along the nerve roots. Two levels 
have already been demonstrated by iodized oil. The tumor in the back was diag- 
nosed by the roentgenographer because the x-ray shows that the bone in which 
the tumor lies has been completely eroded, so that he made a diagnosis of sarcoma, 
which was verified by biopsy. The abdominal wall also shows masses in the 
fasciae. 


MACROSOMIA IN A CASE OF SYRINGOMYELIA. Dr. Lours HAUSMAN. 


23, 


history of pain in the right shoulder for two years; it was soon followed by 
diminution in sensation in that arm and in the right side of the trunk. 


W. T., a man, who was admitted to the hospital on June 23, 1927, gave a 
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Examination.—In the right upper extremity and in the right trunk there was 
the sensory dissociation characteristic of syringomyelia, with signs of involvement 
of the pyramidal tract on the left side. There was also a marked sclerosis. The 
unusual feature was the macrosomia or hypertrophy of the right arm, with com- 
plete preservation of motor power in that limb. In contradistinction to this process 
was the neurotrophic condition in the right shoulder joint, which on x-ray examina- 
tion revealed roughening of the head and anatomic neck and greater tuberosity of 
the head of the humerus ; the glenoid of the scapula appeared to be partly destroyed; 
there were also several large calcareous deposits at the greater tuberosity of the 
humerus and at the acromion process. 


DISCUSSION 


Dr. Strauss: The patient has been treated by deep x-ray therapy without 
objective or subjective benefit. 

Dr. Stookey: I am interested in the x-ray treatment of persons with 
syringomyelia. Theoretically, I would question if the x-rays are of any value in 
this condition; they are valuable in neoplasms in which the type of cell is actively 
growing. In syringomyelia, if there is any cell at all, it is a slowly growing cell 
type, so that I should be surprised to find in a large series of cases improvement 
due to the x-rays. If this is found to be of aid, it will be an important contribu- 
tion. Have you used x-rays in the treatment of a sufficient number of patients with 
syringomyelia to warrant drawing conclusions ? 

Dr. Strauss: We have a number of patients under treatment. I do not 
think we can say that any of the objective signs in these cases have improved, 
except that there has been improvement in trophic ulcers. One man had marked 
trophic disturbances in his hands. Under deep x-ray therapy the trophic ulcers 
have healed. The pains in some cases have been alleviated. The patient shown 
has been markedly benefited as regards her pain. In a number of 


our cases 


there has been subjective improvement; the pain has gone. 


TUMOR OF THE BRAIN witH UNusuAL EYE MANIFESTATIONS. SUCCESSFUL 
REMOVAL OF Tumor. Dr. M. GROSSMAN. 


Clinical History.—S. S., aged 32, a housewife, was admitted to the hospital 
on Nov. 26, 1927, with the complaint of transient attacks of blindness for the 
previous six months. Her past history disclosed that for two years previous 
to the onset of the present illness she had had occasional mild headaches, and 
that each winter she had numerous attacks of cold in the head. The present 
illness began in July, 1927, with transient attacks of loss of vision. She described 


the attacks as sudden loss of vision lasting for from three to five minutes, accom- 


panied by mild headaches; nausea, vertigo or vomiting were not present. These 
attacks would recur from five to eight times each day. Three weeks after the 
onset of the illness, she was admitted to a local hospital, where an x-ray exami- 
nation of the sinuses showed some abnormality. Central scotomas were also 
found in the visual fields. The diagnosis of a retrobulbar neuritis, secondary to 
infection of the sinuses, was made. A nasal operation was performed and after 


a residence of three weeks in the hospital, she was discharged to the outpatient 
department for further nasal irrigations. Following the operation the headaches 
were relieved, but the attacks of blindness persisted. The vision in the right 
eye was markedly impaired and soon after she left the hospital was practically 
lost. After that time the frequency of the attacks remained about the same, but 
she thought that the vision in the left eye was failing. Four days before admission 
to the hospital she was suddenly seized with a severe generalized headache, which 
had remained constant up to the day ot admission. 


Examination.—On admission, the following positive signs were noted 
1. The right pupil was widely dilated and did not react to light; the consensual 


reaction from the right to the left eye was lost. The disks showed a well defined 
papilledema on the left side with about 2.5 diopters of swelling; on the right side 
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the disk was grayish; the outline was blurred; the veins were distended and 
tortuous, and the elevation was about 1.5 diopters. The vision and the visual fields 
were normal on the left side; on the right side it was thought that the patient 
could see a moving object and light in the temporal field at the extreme outer 
border. 

2. All superficial and deep reflexes were present and equally active. 

3. Smell could not be evaluated on account of the local nasal condition; this 
was reported as showing some pus coming from the ethmoidal cells on the right 
side; the left side was normal except for a small polyp in one of the posterior 
ethmoidal cells. The sphenoidal cells on the right side could not be examined 
on account of a deviated septum on that side. 

Course.—With these symptoms a tumor was suspected, but a definite localization 
was deferred until encephalography could be done. This was attempted on 
November 29, three days after admission; the air injected, however, failed to reach 
the ventricles. The patient was kept under observation and there was no change 
in the physical signs. The nasal field of operation was revised, and pus was 
evacuated from the right ethmoidal cells and from the right antrum without benefit. 

About six weeks after admission, the patient suddenly developed numbness on 
the right side of the face, and showed definite hypalgesia in the distribution of 
the fifth nerve on the right side; within four days this had progressed to com- 
plete analgesia and the patient complained of subjective pains in the same area. 
She also complained of some tinnitus in the right ear. With this additional evidence 
of extension, the suspicion of an expanding lesion on the under surface of the 
right frontal lobe was strengthened to the point where one felt that craniotomy 
was warranted. 

Exploration over the right frontotemporal region disclosed a large, soft tumor, 
adherent to the dura and loosely to the temporal lobe; when the tumor was freed, 
it was found to be beneath the temporal lobe, extending mesially to the optic 
chiasm and posteriorly to the petrous portion of the temporal bone. All but a 
small portion adherent to the dura was removed. The pathologic report of the 
specimen was meningioma. 

Within a few days after the tumor was removed, the pain and the sensory 
disturbances on the right side of the face had disappeared. The papilledema sub- 
sided less slowly, and the patient now shows only optic atrophy on the right side. 


DISCUSSION 


Dr. ABRAHAMSON: Inthe Transactions of the meeting of the American Neuro- 
logical Society, in London, Holmes reported a group of cases of so-called supra- 
sellar endothelioma. This case fits into that group. Blindness in one eye without 
change in the other was stressed. 

Dr. STRAUSS: There is one difference —the papilledema occurring in addi- 
tion to the atrophy. I do not think that Gordon Holmes has found that. The 
tumor was enormous; it was not suprasellar. 

\ CAsE oF MYELOMALACIA witH Recovery. Dr. S. W. GrInsspurG (by 
invitation). 


F. A., a West Indian negro, admitted to the service on Oct. 20, 1925, four months 
before, while loading a heavy bale on a truck, had suddenly felt a sensation of 
something giving way in the lower part of the back. He was able to walk until 
he tried to go up steps, when he became weak and had severe shooting pains 
starting in the lumbar region and radiating to the legs. These pains lasted four 
or five days, during which he remained in bed. Gradually, over a period of three 
months, the legs grew weaker until one month before admission he found that 
he was totally unable to walk. During the same period he noticed that the legs 
were becoming numb and felt dead until he no longer was able to feel anything. 

Of significance in the family history was the fact that the first two children 
born to his wife died within the first few days of life. Subsequently, three normal 
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children were born. In 1918, the patient had been at the Presbyterian Hospital 
where a cholecystectomy had been performed for catarrhal cholecystitis. At this 
time he had been found to have a positive Wassermann reaction of the blood. A 
primary infection was then, and has subsequently been, denied. In 1920, the patient 
had an attack of what, in retrospect, seems to have been acute rheumatic fever which 
prevented him from walking. Paralytic phenomena were not present at that time. 
The Wassermann reaction of the blood at that time was negative. 
Examination.—On admission, the patient presented total paralysis of both lower 
extremities, and marked diminution, which shortly became loss of ali forms of 
sensation below the level of the tenth dorsal segment. A first Queckenstedt test, 
on October 26, did not reveal evidence of a block. The spinal fluid was clear. 
The Wassermann reactions of the blood and spinal fluid were negative. X-ray 
examination of the spinal column gave normal results. The urine was normal. 
The patient was not febrile at any time. 


Course.—Vigorous antisyphilitic therapy was administered and did not cause 
improvement. The Queckenstedt test was repeated on November 11, and at this 
time showed signs of complete block; the fluid was xanthochromic. Because of 


this symptom, and because of the failure to improve on antisyphilitic therapy an 
exploratory laminectomy was proposed, and was done on November 17. In the 
region from the seventh to the ninth thoracic segment, which was exposed, the 


cord was found to be swollen, soft, and of a buttery consistency. Obstruction to 


probing was not encountered in either direction. The dura was left open and 
the wound closed in layers. 

\ntisyphilitic therapy was continued and was supplemented by deep x-ray 
penetratior he patient began to improve within the first week. The motor 
power first showed some return and the patient gradually recevered entire mo*or 
power and the sensory system returned practically to normal. When he was seen 
in the follow-up clinic six months later, signs of weakness in the legs were not 
present, and only the slightest traces of hy} algesia could be elicited. When. he 
was examined in March, 1928, positive sym toms other than some diminution in 


the lower deep reflexes were not found. 


Comment.—This case is presented as an example of myelomalacia of question 
able etiology in a patient known to be syphilitic and who had suffered a severe 
trauma, with complete recovery following !aninectomy and decompression of the 
cord, combined with antisyphilitic and roentgen-ray therapy 

DISCI ION 
Dr. STRAUSS This patient, at the time of a cholecystect yy, had a four 


plus Wassermann reaction of the blood. Tlie paraplegia came on gradually after 
trauma. He felt numbness and gradual weakness until he became completely 
paralyzed. Examination of the blood and spinal fluid gave negative results. Never 
theless, there was the history of the four plus Wassermann reaction, so he was 
treated for syphilis without benefit. When signs of spinal block were found it was 
thought that we were dealing with an exudate, due to the trauma which was com- 


pressing the cord. There seemed not to be any fracture or destruction of the 
vertebrae. The cord was opened and nothing was found except a swollen cord, 
and no sign of destruction. The dura was not closed. 

Dr. STOOKEY: Was the cord swollen sufficiently to fill the subarachnoid space? 

Dr. STRAUSS That I do not know; the surgeon said the cord was swollen, 
yellowish and soft 

Dr. Stookey: The picture found at operations in these cases is one of a 


swollen cord filling the subarachnoid space. On the service at the Neurological 
Institute two summers ago was a young woman who had had signs of transverse 
myelitis for approximately ten days. In view of the results obtained by Dr. 
Alfred Taylor, who did a simple decompressive laminectomy and left the dura 
open with successful results, I did a complete bilateral laminectomy. This patient 
left the Institute two months after the operation and is entirely well. I do not 


| 

| 
| 
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know whether she shows any residual signs, but she is able to go about. I would 
like to be able to distinguish the cases in which a swollen cord fills the sub- 
arachnoid space from the cases shown, because it would be interesting to be able 
to treat some of the patients with typhoid vaccine and others by operation. I 
do not know how to differentiate them. 

As to the sudden onset of the paraplegia, I have a different explanation to offer. 
From a study of extradural tumors, some of which were paravertebral, it seems 
to me that the sudden onset of paraplegia is not uncommon. It makes one think 
always of a primary tumor of the bone, because a tumor of the bone may attain 
tremendous size; if it is walled off from the spinal cord and the subarachnoid 
space by a thin shell of bone and the shell gives way, the tumor is pushed into 
the vertebral column and displaces the fluid buffer which has prevented its 
exerting pressure, and it suddenly impinges on the spinal cord. I have seen 
this once or twice at operation, and I think that it might explain the sudden onset 
of paraplegia. I do not know what Dr. Brock would think of this as an explana- 
tion, but it often obtains in tumors of the bone. The tumor may attain a large 
size outside the vertebral canal, and then suddenly break into the vertebral canal 
and give rise to sudden signs. 


CEREBRAL SYPHILIS SIMULATING TUMOR OF THE BRAIN. Dr. Moses 
KESCHNER. 
Clinical History —S. W., a salesman, aged 49, was admitted to Dr. Strauss’s 


service on Feb. 19, 1928, with the chief complaints of headache, vomiting and 


mental changes. His wife had given birth to two children, both of whom were 
living and well; there had not been any miscarriages. Venereal infection was 

ied The patitnt had been suffering for years from periodic attacks of severe 
ccipital headache whit: would come on about once a week. Eight years before 
he was subjected to an intranasal operation, after which the headaches 
lisappeared, and he re iained well until four years before admission 
when he had a “..ervous breakdov n” characterized by irritability, weakness and 


admission 
completely ( 
general nervousn ss. This lasted about a month after which, except for some 
vague gastro-intestinal disturbances associated with vomiting and headache, he 
remained well and at work until four weeks before admission. At this time he 
began to have daily severe occipital headaches, weakness, anorexia, vomiting 
occasionally projectile) and loss of weight. This condition persisted until one 
week before admission when the: headache became unbearable, and he began to 
have periods during which he was confused, drowsy and unusually irritable. In 
pite of all these complaints he was able to walk until the day before admission. 
He did not have fever at any time. 


Examination —The essential symptoms on admission were: All movements, 
especially those of the trunk, were unusually clumsy. Walking and sitting were 
lifficult on account of falling to the back and to the right. The head was tilted, 
with the occiput pointing to the right, and the chin to the left. There was a 
marked Romberg sign. Tinger-to-nose and heel-to-knee tests showed marked 
itaxia, especially on the right side. There was slight weakness of the right lower 
extremity. Rigidity of the neck and bilateral Kernig sign were present. There 
was bilateral exophthalmos, but no von Graefe sign. Both pupils were irregular 
in contour and did not react to light (accommodation and convergence could not 
be tested). Examination of the fundi showed the arteries narrowed, the veins 
engorged, and moderate peripapillary edema; bilateral papilledema, at least of 
2 diopters, was present with minute hemorrhages on the nerve heads and retina. 
The visual fields were apparently normal (by gross examination). There was 
left facial weakness of central type. Bilateral pyramidal tract signs were present 
and were more marked on the left. The left ankle jerk was barely elicitable. There 
was moderate tenderness on percussion of the right parietal region of the skull. The 
patient was confused and disoriented as to time, place and person; memory was 
poor for past and recent events; occasionally he was delirious. Now and then 
he would become facetious. He did not have difficulty in repeating test phrases. 
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Except for decayed teeth and moderate emphysema the medical examination gave 
negative results. The arteries (peripheral) were not tortuous. The blood pressure 
was 150 systolic; 80 diastolic. The urine showed a specific gravity of 1.018 and 
a trace of albumin but not any casts and red blood cells. The blood count was 
normal. The Wassermann reaction of the blood was + -+-+-+. Lumbar puncture 
yielded a clear fluid under markedly increased pressure; the globulin content was 
plus-minus ; there were 160 cells per cubic millimeter, 92 per cent of which were 
lymphocytes; the Wassermann reaction was + +++; the colloidal gold curve 
was 1112221000. 


Course—From the history and symptoms it was obvious that the patient had 
neurosyphilis with evidences of increased intracranial pressure. Whether the latter 
was due to a new growth was not easy to determine. If he had a new growth, 
where was it located? In view of the diagnostic difficulties presented, it was 
decided to subject the patient to ventriculography. It was thought, however, 
that in view of the fact that the evidences of neurosyphilis were so definite and 
as the patient had never received any antisyphilitic treatment, ventriculography, 
in the absence of increasing papiiledema or of fresh hemorrhages in the disk, 
might be postponed for a few days; intensive antisyphilitic treatment was instituted. 
On the sixth day after admission, the headache began to disappear, the vomiting 
had ceased, and the mental picture began to clear up. On the tenth day after 
admission, the nerve heads showed only 0.5 diopters of elevation. Eight days 
later, the only neurologic signs were stiff pupils and an absent left ankle jerk. 
Lumbar puncture on the same day yielded a clear fluid with plus-minus globulin 
and forty cells, all lymphocytes. Fifteen days later, the cerebrospinal fluid showed 
only thirty lymphocytes and the Wassermann reaction was ++. The patient 
was discharged from the hospital forty-one days after admission. Except for 
narrowed arteries and overfilled veins, the fundi were normal. The general con- 
dition was excellent. During his stay in the hospital he received 3.8 Gm. of 
neoarsphenamine intravenously, 2 grains (0.13 Gm.) of mercuric salicylate, and 3 cc. 
of a suspension of bismuth salicylate in oil (containing 10 per cent of bismuth 
salicylate) intramuscularly. 

Comment.—The rapid improvement following such intensive antisyphilitic treat- 
ment leaves no doubt that the case was one of cerebral syphilis, most probably 
meningovascular in type, which simulated a cerebral neoplasm. 


DISCUSSION 


Dr. GERBER: It does not appear credible to me that three days following the 
treatment the patient began to improve. Is it not possible that he had some 


localized internal hydrocephalus and ventricular block with spontaneous rupture? 


Dr. KeEsCHNER: He must have had some internal hydrocephalus, because the 
mental picture cleared up immediately after the lumbar puncture. 


Dr. NEUSTAEDTER: How many times was puncture performed? 
Dr. KESCHNER: Four times within thirty-one days. 
Dr. GEORGE Kirsy: Is the Wassermann reaction of the spinal fluid still 


weakly positive? 

Dr. KESCHNER: Two plus. 

Dr. Krrsy: What is your idea as to the prognosis? 

Dr. KEscCHNER: I think that it is good. 

Dr. Strauss: Provided the suggestions for treatment are carried out. 

Dr. Kescuner: I think that he is doing well, and will reserve malaria treat- 
ment until he develops paresis. 

Dr. Krrsy: Do not wait too long. 

Dr. Strauss: Has Dr. Kirby ever observed a patient presenting symptoms 
showing such a marked exudative process throughout the brain who has developed 
paresis ? 


| 
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Dr. Kirsy: I cannot say that I have. I should want to follow the serology 

a little longer. I think if you can make an impression on the serology by the 

usual method of treatment it is a good sign in differentiating a parenchymatous 
from an interstitial form of lesion. 


CLINICAL REPORT OF A CASE OF INTRAMEDULLARY NEOPLASM OF THE SPINAL 
Corp; OPERATION; DEEP X-Ray THERAPY; MARKED IMPROVEMENT. Dr. 
Louis ARONSON. 


Clinical History—C. H., a colored, married woman, from Barbados, was 
admitted to the Mt. Sinai Hospital on Oct. 24, 1926, for the relief of weakness in 
both legs that prevented her from walking, some weakness in the arms, a loss 
of feeling for heat in the entire right side of the body and severe pain in the left 
arm. She stated that she was 42, had given birth to five healthy children and 
had had one miscarriage; that outside of measles in childhood she had never 
been ill. About three years before entering the hospital she had experienced 
aching and burning in the cervical spine and was obliged to go to bed for several 
weeks, but this left her and she resumed work as a laundress. Ten months before 
admission she was annoyed by parasthesias in the scalp and alopecia; she attended 
the dermatologic clinic and received complete relief. Six months prior to admission 
she became unduly weak, lost 15 pounds (6.8 Kg.) and attended the medical clinic. 
About a month later, while under treatment, the pain and burning in the nape of 
the neck returned. While bathing at this time, she noticed that heat felt differently 
in both legs and feet and that there was scarcely any feeling in the left leg. 
One week before coming to the hospital she became markedly weak in both feet 
and dragged the right one; three days before entering she became unable to walk 
and was obliged to go to bed. She was carried into the hospital. For about one 
week she had backache, in the midspine, and great urgency in micturition, occa- 
sional loss of sphincteric control, and was obliged to urinate from four to five 
times during the night. She also became constipated. Now she felt a string 
sensation across the upper part of the chest, tingling between the scapulae and 
severe pain in the right shoulder, radiating down the right arm. 

Examination.—At the time of entry the patient was stocky and strong and was 
apparently in great pain in the neck and arms; the legs were weak and the skin 
over the right side of the neck and shoulder was blistered and reddened. This 
was a large though superficial burn that she had sustained from inability to 
judge the amount of heat in a hot water bottle applied at her home. General 
medical examination gave entirely negative results. The Wassermann reactions 
of the blood and cerebrospinal fluid were negative. Muscle strength in the left 
arm was much less than in the right; the left hand grasp was much weaker 
than the right. Definite atrophy was present in the left adductor pollicis muscle. 
All intrinsic muscles of the left hand showed some wasting. The left lower 
extremity was weaker than the right, the weakness being generalized. The 
abdominal reflexes were not elicited. A doubtful Babinski reflex was present on 
the left. Sensory examination showed that the entire right side from the third 
dorsal segment down, anteriorly and posteriorly, was hyperalgesic. All forms 
of sensation were interfered with in this zone. Vibratory sense was markedly 
lost on the left side; joint, motion and muscle senses were not impaired. The 
hyperalgesia had an affective hurt element in it. Heat could scarcely be dis- 
cerned; sensation for cold was a shade better, but poor. The deep reflexes were 
obtained ; in the lower extremities there was definite left hyperreflexia. The lower 
cervical spines were tender to percussion and pressure; the latter procedure pro- 
duced great shooting pain down the left arm. There was no true dissociation, 
but many errors were made in tests for heat and cold; sensation for heat was 
more damaged than for cold. 


Diagnosis.—It was gbvious that there was a neoplastic process in the cervical 
cord in the nature of a central gliosis. It was clear that the level was at the 
fifth or sixth cervical segment and that it was most likely intradural and intra- 
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medullary. However, the rootlike pains and the rapidity of spread 

attempt to locate it, clinically, outside the dura. All these methods w 
avail. Electrical tests did not help; it was alleged that there was a 

in the current required, faradic and also galvanic, and that more was 

produce the same contraction over the right side than the left. A qu 
vibratory study revealed normal responses over the radius and ulna of 

of twenty-two seconds of vibration on a graded and fenestrated fork 
there was a normal response of twenty-five seconds over the sternum; 
malleoli, there was complete absence on the left side, but a normal re 
eighteen seconds over the right tibia. This was interpreted as favor 
have permitted this single isolated normal region in the right. 
according to Rosett’s method, did not bring forth < 
did bring out one thing beautifully: the doubtful Babinski reaction it 
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vibratory disturbance; central involvement, from the disturbances to heat and 
cold and the bladder weakness, and involvement of the roots, from the pa 
radiating down the left arm when the spine was pressed, were present 

Course —While we were in reement on the diagnosis of intramedullary « 
ease, in view of the patient’s suffering and the hopelessness of the situats it 
was decided to urge an exploratory laminectomy for decompress! and fi 
possible untoward condition. The patient was operated on by Dr. Elsberg o1 
Oct. 16, 1926, the sixth, fifth and fourth cervical s being remove Vhet 
the dura was opened, the cord was seen to be enl ell s Ve t 


the superficial vessels were unduly thin at the 


this the cord was smaller and much paler. Careful probing 


sixth cervical segment. Above 


neoplasm; the dura was closed. A neurologic examination fiftee: thi 
operation did not reveal any essential change, but subjectivel, elt 
much relieved of the sharp pai th ck and arm and the 1 t uin had 
ceased. While she still showed marked hyperalgesia on the right, tl p hyper 
affective element was not present. She was given deep x-ray therapy, 1 treat 
nents a week for three weeks, while in the hospital, and ym Shi 
was then treated twelve more times in the outpatient departme On November 5 
when she left the Mt. Sinai Hospital, she was able to walk with a little difficulty 
dragging the left leg slightly. Two months later she walked mile and a hal 
to the dispensary. Now she walks well, does not have pains, aches or parasthesias 
and feels hot and cold water equally well with both leg I et 
that atrophie ; the muscles of the left hand and | r pow t esent 
the reflexes were equal, without pathologic reflexes. The gre exal 
tion gave negative results, though the patient still had some hyperalgesia i 
irregular large patches on the right side in front. Vibratory res] was rmal ; 
heat and cold were felt as such and we readily discerned Hvpertl 

was not present. Signs of involvement of tl adder wer sent “d 
that she felt normal, did the housework for her husband and five childri an 
on two days in the week went out to do some laundry worl 


Dr. M. NEUSTAEDTER What is Dr. Strauss’s opinion as to the re 
this patient: 


Dr. STRAUSS In some cases one sees remarkable results from simy 


ectomy in disease of the cord. We have seen it happen in cases of multiple 


of the cord in which the sclerotic process gave rise to symptoms pointin 


possibility of a neoplasm, so characteristic were they of a level 
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patient did not improve as rapidly after laminectomy as usual, so we have to 
fall back on the effect of the deep x-ray therapy on the lesion, whatever its 
nature may be. 

Dr. STOOKEY: This case of cervical tumor and why it improved is interesting. 
I recently saw a patient with a large cervical tumor with swelling of the cord. 
Whether the tumor is in the cervical region or not, if the cord is large and swollen 
I think one should split it to see if there is a neoplasm. I first performed aspira- 
tion in this case and did not obtain anything; then I split the cord and found a 
tremendous tumor extending up and down in the spinal canal, pushing aside the 
whole interior of the cord; the tumor was an ependymoma. If this tumor of 
Dr. Aronson’s was an ependymoma I can readily see why the patient should 
improve, because the growth is composed of a rapidly growing type of cell. It 
is an embryologic type of cell, which I think should respond to x-ray treatment. 
The secondary improvement in this case might well be due to x-ray treatment, 
on the basis of being a rapidly growing type of cell. Dr. Cushing told me that 
in one of his cases in which he found an ependymoma he had split the cord in 
three stages and had taken the tumor out; the child was walking. Dr. Taylor 
observed an ependymoma extending into the thoracic region, in which he performed 
an intramedullary enucleation; he could not proceed as high as the tumor was 
at that operation, so he was unable to remove the tumor. That patient has a 
great deal of disturbance of the posterior column, unfortunately, but made great 
improvement. How much improvement will follow from reeducation and exercises 
I do not know, but it is certainly worth while to split the cord. I was much 


interested to hear that the iodized oil gave negative results in spite of the fact 
that the patient had a large tumor. Sicard is especially enthusiastic about its 
use in these cases, and when one reviews the French literature and reads the 


complete history and the neurologic signs, it is written all over it that it is an 
intramedullary tumor; I do not believe that it was the iodized oil which made 
the diagnosis. I am sure that Dr. Globus and I are entirely in accord in our 
point of view that every attempt should be made to determine the level of the 
tumor from the neurologic signs before resorting to the use of iodized oil. 


CEREBROSPINAL RHINORRHEA WITH PNEUMOCEPHALUS SECONDARY TO FRA¢ 
TURE OF THE SKULL. Dr. WALTER BROMBERG (by invitation). 
This case of fracture of the skull followed by cerebrospinal rhinorrhea and 
pneumocephalus is reported because of the comparative rarity of these conditions 
and because of the results of treatment. The treatment was accomplished by the 


utilization of physiologic principles which were as simple and effective as they 


wert Sale. 


Clinical History—The patient, a young Italian, was thrown from a motor- 
cycle, striking his head and receiving a fracture of the skull, about seven weeks 
before admission. He was comatose for several days, but the condition gradually 


improved. He was left with several residuals, the most persistent of which was 
a constant flow of clear fluid from the right nostril; he also suffered from weak- 


ness of the left extremities, headaches and mental dulness. 


Examination—When admitted to the hospital, he presented left-sided weakness, 
including a left facial paralysis of central type, and left-sided pyramidal tract 
signs. An x-ray picture taken at this time did not show direct evidence of 


fracture, but showed a large collection of air in the right cerebral hemisphere, 
with air in the right lateral ventricle and also in the third and fourth ventricles. 

Course.—The patient was treated by roentgenotherapy unsuccessfully ; an intra- 
nasal plastic operation was contraindicated because of the danger of infection. 
Dr. I. Strauss proposed that the head be kept in a position of absolute rest to 
allow the torn dura opportunity for tissue proliferation in order to repair the 
rent through which the fluid escaped. This was done for a period of three weeks; 
the patient then was allowed to walk about. There was complete cessation of 
the flow of the cerebrospinal fluid, with disappearance of the mental symptoms 
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and the headaches and of the pyramidal tract signs and motor weakness. The 
patient was seen three months later; he was then completely well. X-ray pictures 
showed absence of the pneumocephalus at this time. 


DISCUSSION 


Dr. HAausMAN: Three or four weeks ago; before the Neurological Section, 
a similar case was presented; the method of treatment used was surgical inter- 
vention with a good result. 


INTRASPINAL INJECTION OF lopIZED OIL As AN AID TO THE DIAGNOSIS OF 
LESIONS OF THE SPINAL (LANTERN SLIDES). Dr. JosEpH H. GLosus. 


The purpose for which intraspinal injection of iodized oil 40 per cent is used 
is to establish or verify the presence of a neoplasm, and mainly the so-called extra- 
medullary neoplasms. The injection of iodized oil is not dangerous; it is not 
irritating to the lining membrane of the subarachnoid space; it does not become 
encapsulated after some time; it does not give rise to secondary manifestations 
of intraspinal pressure, and it has been proved of value in establishing the presence 
of extramedullary as differentiated from intramedullary lesions in the spinal canal. 
Lantern slides were shown demonstrating the normal appearance with iodized oil 
injected by cisternal puncture, the roentgenograms being taken fifty minutes after 
injection, and a series of cases in which the iodized oil was arrested and the 
tumor was found. 


DISCUSSION 


Dr. GLosus: We always examine patients first, and try to discover objective 
neurologic symptoms and to make a diagnosis before the injection of iodized oil 
is resorted to. It is then done only when we find that we cannot definitely 
establish the presence of an expanding lesion in the spinal canal nor find the 
exact level. 


Dr. STRAUSS [ can remember the days when the neurologist would localize 
a tumor, and it was not infrequent to find the surgeon, who had accepted the 
localization, going either below or above the tumor. After opening the canal, 


he would search with the probe to find whether he was above or below and the 
neurologist would urge him to go further in one direction or the other; the result 
was that the patient may have had a tumor three or four segments from the 
supposed location. I have also had an experience in which the neurologist localized 
a tumor high up in the cord; the surgeon did not find a tumor, and several months 
later the signs became more definite and the tumor was found even higher than 
where the neurologist had thought it was. To-day, with iodized oil, there is no 
room for argument. The surgeon and neurologist can each have his opinion, 
but the iodized oil gives uncontested evidence of the location. That is one of the 
reasons we resort to its use. 

Dr. StTooKEy: I was much amazed in reviewing the operative level as 
compared with the preoperative diagnosis recently to find that the location of 
the tumor before and after operation, without the use of iodized oil, was correct 
in forty-nine of fifty-nine cases, and that there were four cases in which there 
was a variation; that variation was of approximately two segments \ patient 
of mine, one of the fifty-nine, came to the hospital in the evening and I operated 
the following morning; I did not have a chance to make repeated examinations ; 
in that case I was off four segments. The other three were variations of only 
about two segments. I read these facts in Philadelphia, where the neurologists 
were as much amazed as I was, at the accuracy of the diagnosis; with the improve- 
ment that has come in the methods of neurologic study and the determination of 
the level, I think that a more accurate diagnosis can be reached and I am not 
in accord with Sicard and his school. I think that one should exhaust every 
neurologic means first, and then, if there is any doubt, use iodized oil; if there is no 
doubt, it should not be used. Fortunately, surgeons do not have any argument 
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with the neurologist, because it is rare for us to operate unless there is accord. 
The neurologist always sees the patient, and I go over the case with him; 
unanimity between the neurologist and the surgeon is invariable. We may argue 
as to whether the tumor is intradural or extradural, dorsal or lateral, but as 
to the level we are accurate in our neurologic examination. I do think that 
iodized oil is of value, especially in lesions of the cauda equina in which the 
neurologist is unable to make a diagnosis of the level. The neurologic signs 
are identical, whether the tumor is beneath one vertebra or another, and a definite 
localization should be made. I have used a combined system of manometric 
studies by inserting a needle below the first lumbar vertebra; if that shows a 
clear space it means that there is no tumor beneath the first vertebra and the 
needle is inserted below the fourth; if there is a clear subarachnoid space there, 
I know that the tumor is below the fourth; then, in order to determine it more 
accurately, I would have to take off that many vertebrae in order to take out 
the tumor, as far as the second sacral, so I do think there is a definite indication 
for the injection of iodized oil in lesions of the cauda equina. 


NEUROPATHOLOGIC MATERIAL (SPECIMENS AND LANTERN SLIDES). Dr. JOSEPH 
H. Giosus and Dr. HERMAN SELINSKY (by invitation). 


Lantern slides were shown illustrating unusual neuropathologic conditions, and 
1e histories in the cases were given. 


CHICAGO NEUROLOGICAL SOCIETY 
Regular Meeting, April 19, 1928 
Joun Faviii, M.D., President, in the Chair 


\ SEQUELA OF CHRONIC LETHARGIC ENCEPHALITIS CONSISTING OF A 
MANDIBULOFACIAL LINGUAL AND PALATAL Spasm. Dr. T. T. STONE. 


History. —S. G., a man, aged 21, was seen in the neurologic division of the 
Northwestern University Medical School on Jan. 21, 1928. He complained of 
inability to close the mouth, weakness of the right arm and leg, attacks of loss 
of consciousness and difficulty in chewing, in swallowing and in protruding the 
tongue, these symptoms having been present for two and one-half years. The 
patient said that about two years and ten months before presentation his associates 
started to imitate him by opening and closing their mouths, which was the first 
the patient knew of his symptoms. Foilowing this, he noticed that he had difficulty 
in closing his mouth, which became progressively worse until about three months 
before presentation; since then the condition had gradually improved. Until three 
nonths before, he was able to close his mouth only by placing one hand on the 
ead and the other against the lower jaw; then by moving the head down and 
the lower jaw up he was able to overcome the spasm and close the mouth. The 
difficulty in chewing and swallowing came on gradually after the difficulty in 
closing his mouth, and these symptoms were also improving. About ten months 
before presentation he first noticed weakness in protruding the tongue, which 
condition had remained unimproved. About four and a half months before presen 
tation, on awaking one morning, he found he could not move the right arm well. 
He went to the Cook County Hospital where he received two injections; follow- 
ing this, the weakness in the arm disappeared and he could move it. On Jan. 14, 
1928, he had three sudden attacks, during which he either fell and lost consciousness, 
with convulsive movements of the extremities, or lost consciousness as in a deep 
sleep, without convulsions. Cyanosis was not observed in several of the attacks 
of unconsciousness that were witnessed, and none of the usual epileptic phenomena 
were present. Swallowing had been difficult for the past year, the patient stated 
that liquids regurgitated through his nose. 
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The father of the patient, aged 60, was living but had a diplegia of both upper 
extremities. A positive history was not obtained of any neurologic entity in the 
family. The patient was in an automobile accident thirteen years before presenta- 
tion and was unconscious for two days. He did not give a history of venereal 
diseases or of influenza. 

Neurologic Examination.—The patient walked with the right upper extremity 
adducted to the side of the body; the right leg and foot were mildly circumducted. 
There was loss of associated movement of the right side. Posture and coordination 
were normal. Active motor movements —the upper lip was sucked in, “tapir-like,” 
and there was a coarse rhythmic tremor during rest in the upper lip, which was 
aggravated on attempts to open and close the mouth. There was also a coarse 
rhythmic tremor in the cheeks, eyelids and muscles of the neck. Sensation was 


everywhere normal. The deep reflexes were normal; the reflex was not elicited 
in the upper portion of the left side of the abdomen. There were not any pathologic 
reflexes. The cranial nerves showed spasm of the jaw, tongue and palate. The 


right nasolabial fold was less marked than the left. The remaining cranial nerves 
were entirely normal. The cerebellar system did not show any abnormalities. 


Laboratory Observations—The urine was normal. The leukocyte count was 
7,750. The Wassermann reaction was negative with both blood and spinal fluid. 
The spinal fluid was under increased pressur¢ 22 mm. of mercury but was 
otherwise normal. 

Course.—The patient had made considerable improvement in the three months 


before presentation, and showed no rigidity at that time 


Brier ATTACKS OF MELANCHOLIA. Dr. Harry A. PASKIND 


This article will be published in full in a later issue of the ARcuIv! 


THE NEUROLOGIC MANIFESTATIONS OF INSULIN REACTIONS. DR. PETER Basso! 
and Dr. EUGENE TRAUT. 


It is well for neurologists to think of the possibility of some bizarre form of 
reaction after the use of insulin when called on to see diabetic patients receiving 
treatment with insulin who develop apoplectiform or epileptiform attacks, including 
the psychic forms of the latter. The following account of some of our experiences 
will serve to prove this statement. 

Case 1.—A woman, a school principal, was shown at the March meeting of 
the Neurological Society by Dr. Traut as presenting a case of diabetes and 
pituitary disease. In October, 1924, after she had been taking insulin for a year, 
she became confused on the street when on her way to keep a luncheon eng 
ment, and failed to recognize her friend when she first met her. On sitting dow 
at the lunch table, she had difficulty in looking at objects, but she recoverec 
soon after eating. Three weeks later, her mind was blank as to what she had done 
between 2 and 4 p. m. on a certain day. At this time her urine was free from 
sugar, and the sugar content of the blood was down to 120. Two months later, 


] 


she became confused at a teachers’ meeting, went to a department store for lunch 
and did not afterward remember how she got there —in other words she was 
in a brief state of ambulatory automatism. The worst attack occurred on a 
Sunday in April, 1925, when her mind was a blank for a period of five hours, 
during which she had talked a great deal and used bad language, had been down 
on the floor for two hours and resisted all attempts at lifting her up. She had 
been given insulin forty-five minutes before dinner, and the attack came on after 
eating. Even later, after the nature of the attacks had been recognized, she 
occasionally had severe ones. During one of them, in November, 1927, she had 
convulsions and bit the tongue. The attack subsided promptly after she was given 
sugar. A few months later, while on the way to address a noon meeting, she 
remembers loking at her watch at 11:45 a. m. and then remembers nothing until 
1 p. m., when she found herself on an elevated railroad platform. Meanwhile she 
had delivered her address 
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Case 2.—This case has been difficult to interpret, as the patient was nervous 
and had occasional fainting attacks before he had diabetes and treatment with 
insulin. A man, aged 44, had been receiving treatment with insulin for diabetes 
for some time when seen by Dr. Bassoe in consultation with Dr. Woodyatt in 
January, 1924. At this time he did not show signs of organic nervous disease, 
but it was said that he would occasionally fly into a rage and sometimes he had 
been depressed and had threatened suicide. The spinal fluid was normal. In 
the summer, 1925, he had a few attacks of transient unconsciousness attended by 
profuse perspiration. In February, 1926, on coming home from the city, he 
staggered as if drunk, bumped against the furniture and laughed loudly. When 
seen at his home by Dr. Bassoe in the afternoon of Feb. 7, 1926, he was found in 
bed unconscious and perspiring profusely, with the eyes turned to the left and 
the extremities in varying degrees of tonic spasm. Ankle clonus and a Babinski 
sign were obtained on both sides. The abdominal reflex was absent on the left 
side and was present on the right. He regained consciousness in two hours. The 
evening dose of insulin was omitted. The next morning he was rational and 
comfortable, and free from muscular spasm, and all reflexes were normal. He 
had several similar attacks in the next few weeks often starting with blurring 
of vision while reading or with difficulty in talking. He had not always been 
hungry before the attack but had always perspired freely. When in the hospital 
a month later, he was found in a cold sweat, drooling from the mouth and with 
rigid legs, and he resisted efforts to give him sugar solution by mouth. He was 
given an injection of epinephrine hydrochloride and soon afterward swallowed 
the sugar solution. He came out of the dazed condition suddenly and then asked 
what had occurred. 


Cc 2 


ASE 3.—Mrs. T., aged 45, had taken insulin for four years in doses of 30-0-15 
daily. For the last several months, she had been sugar-free. On one occasion, 
following the evening dose and before supper, she acted peculiarly, spoke non- 
sensically, complained bitterly of severe headache in the occipital region and lay 
down. The orange juice brought by her husband was refused with the comment, 
“You are just experimenting on me.” She answer d slowly and then only on 
repeated demand. She recognized those about her. Her movements were slow 
and stiff. The pupils were dilated. The reflexes were normal. She was usually 
quite sedate. A lady caller was surprised to find the patient dancing to radio 
accompaniment. On departing, guests had to answer repeated “goodbyes,” empha- 
sized by poundings on the window, and had to wave to her as long as she was 
in sight. Orange juice promptly relieved an attack, and nothing of the attacks 
was ever recalled by the patient. She herself secured relief in many attacks by 
taking sugar, but occasionally they came too insidiously or too rapidly, or she 
decided to “fight them off.” They were always followed by lassitude and depres- 
sion similar to that seen in the postepileptic state. 

Case 4.—D., a man, aged 66, had been taking insulin (15-0-10) and the same 
diet for two years, remaining constantly sugar-free and not reporting for observa- 
tion. Three hours aiter his evening dose and two and a half hours after supper 
he felt strangely unwell. He doubled up, apparently with abdominal pain, shouted, 


laughed and struck at everybody. He vomited the orange juice and sugar. 
Morphine and codeine failed to quiet him, but he recovered promptly after an injec- 
tion of epinephrine hydrochloride. He remained sugar-free and free of such 


attacks after the cessation of treatment with insulin. 

Case 5.—A., a man, aged 35, had recently experienced severe acidosis. Four 
hours after a morning dose of 80 units of insulin, he was seated before a table 
examining a two hour sample of urine. He was swaying back and forth, vainly 
trying to drop urine into the Haines solution. According to him, his fingers felt 
numb. His pupils were dilated. On being questioned, he said, “My fingers felt 
sort a—, felt sort a—, That is the first time I had a—.”’ Orange juice or milk 
relieved him promptly. He remembered ail the occurrences of so mild a reaction. 

Case 6.—Dorothy, aged 2 years, entered the hospital in deep coma. She 
responded to large six hour doses of insulin by recovering from a condition of 
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acidosis, recognizing her mother and calling for her doll. A few hours later, 
however, she became rigid, the jaws were set, the pupils were dilated and there 
was a convergent squint. She had opisthotonos and would stiffen and whine if 
the bed were shaken or she were touched. The orange juice that we were able 
to administer did not relieve her. Two pediatricians agreed on a possible diagnosis 


of tuberculous meningitis. The temperature was slightly elevated. The spinal 
fluid was clear, under normal pressure, and contained only 1 cell per cubic milli- 
meter. The spinal fluid sugar was 15 mg. per hundred cubic centimeters. The 


urine contained a large amount of sugar. The blood sugar was 0.132 per cent. 
The fundi were normal. She recovered in twenty-four hours. There still remained 


an awkwardness of the right arm and hand. Though right-handed before this 
attack, she afterward allowed the right arm to hang limply. She was slightly 
apraxic with the right hand and used the left hand by preference. The strength 


of the right hand had almost completely returned at the time of presentation. 
Case 7.—Louis, aged 11 months, was in deep coma when first seen. He is 
now aged 3, and recently won honors in a baby show. In establishing a sugar 
free state, he had numerous reactions from the use of insulin. On the same dose 
of insulin and an unvaried diet he would give a positive Haines’ test one day and 
the next have a “reaction.” His mother had learned to recognize fussiness and 
crying as prodromes. He “wobbled” on his feet and sometimes fell. His head 
tumbled from side to side in a short motion. The eyes twitched and crossed, and 
the pupils dilated. He apparently did not see, or at least did not react to things 
held before him. He sometimes had a tonic spasm if he was not promptly given 


sugar. In one attack he could not swallow. He responded at once to the inje 
tion of epinephrine hydrochloride and it was necessary to use it only twic 
DISCUSSION 
Dr. Roy GRINKER Insulin is usually considered to produce its reaction soon 


after injection. Has Dr. Traut seen any cumulative effects? I have seen patients 
who had the same type of attacks late in the evening, although insulin had been 
taken before each meal [ wonder whether a cumulative effect or some other 
factor enters into these cases in which the reaction always occurred two hours 
after the third meal 


Dr. TRAU1 Insulin injected under the skin is like any other drug It is 
gradually absorbed and has a curve of absorption which gradually ascends and 
gradually falls. The maximum effect of insulin is usually reached about four 
hours after the subcutaneous injection, and at the end of six hours is practically 
gone. Meals coming at four hour intervals make it possible to catch this curve 
ind pick it up on its descent, and in that way to secure a cumulative effect. Ther 
is a hyperglycemia already. Woodyatt has assiduously refrained from giving 
insulin three times a day. He gives it twice, and then this effect is not felt. I 


think the fact that these reactions sometimes occur after meals can be explained 

on the basis that the reaction depends on the lowering produced by the insulin 

and the rise of the blood sugar produced by the food. When these things get 

so that the lowering produced by the insulin is as far below the normal as the 

blood sugar is above the normal there will be a reaction from the effects of tl 

insulin. It takes some time for the sugar to be taken into the circulation of a 


patient, and a patient with hypergl) 


ycemia may have a reaction immediately after 


eating. 


PATHOLOGIC CHANGES NOTED IN THE SPINAL CORD AND PERIPHERAL NERVES 
IN ASSOCIATION WITH MeEtuitus. Dr. HENRY W. WoLtTMAN, 
Rochester, Minn. 


Bernard’s discovery of puncture diabetes, although it opened a new vista in 
the knowledge of the controlling influence of the nervous system over visceral 
organs, also resulted in bringing out a flood of publications which sought the 
causes of diabetes mellitus in obscure recesses, normal and abnormal, of the medulla 
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oblongata. Marshal (de Calvi) was the first to insist that changes in the nervous 
system might be the result, rather than the cause, of diabetes. 

A search of the literature for some explanation of the underlying pathologic 
cause of so-called diabetic paraplegia disclosed marked divergence of opinions. 
Among the causes to which changes described in the cord, roots and peripheral 
nerves have been attributed are the deleterious actions of sugar, acetone, diacetic 
acid, unknown intermediate metabolites, dehydration, anoxemia, inanition and 
arteriosclerosis. The few experimental studies that have been made do not settle 
any of these points. The changes noted in the spinal cord may be dealt with 
chiefly from two aspects. The earlier views were advanced by Leyden, Gold- 
scheider, Sandmeyer and Naunyn. They believed that the degeneration noted in 
the cord was of the type seen typically in pernicious anemia. In none of the cases 
I could find did the change seem to be just like that found in pernicious anemia, 
and I have been unable to find a single good clinical report, nor have I encountered 
conditions in cases of diabetes that would correspond to those noted so typically 
in that disease. Walliamson and Schweiger, on the other hand, believe that the 
changes in the posterior columns are secondary to a pluriradicular degeneration. 
It is their opinion that the change is like that seen in tabes, except, Schweiger 
adds, that the roots are less completely involved, owing to the shorter duration 
of the disease. 

Degeneration in the peripheral nerves was present in twenty-four of the forty- 
two published necropsy reports that I could find. It is common knowledge that 
patients with diabetes are notoriously susceptible to secondary infection, and Patrick 
expressed the situation clearly when he said that it remains an open question 
whether the netiritis seen in diabetes may not be the result of an infection. 

1 


he material at my disposal consisted of the spinal cords and peripheral nerves 


f three patients and of the peripheral nerves obtained from amputated extremities 


in seven patients. Nine of the patients had had gangrene. In none of the cords 
examined were the changes just like those seen so typically in subacute combined 
degeneration of pernicious anemia. Among the conditions noted were peripheral 


pallor of the cord, especially along the posterior and lateral aspects in two cases, 
prominent septums, particularly in the posterior column, numerous corpora 
amylacea, degeneration of the posterior roots, both in the intramedullary and in 
the extramedullary portions, in one case, and a pale peripheral ring about some 
of the roots, similar to that described by Hensay. On the whole, the roots, cauda 
and peripheral nerves stained rather poorly with the Weigert modifications. The 
intraradicular vessels were often excessively thickened. 

The peripheral nerves showed evidence of degeneration, which was sometimes 
slight and sometimes complete, in all the cases. This degeneration was more 
marked toward the periphery and was well advanced in the case not complicated 


by gangrene. Some of the nerves showed a massive destruction of a number of 
the intraneural bundles, whereas other bundles at the same level escaped with little 
if any injury. The changes in these cases were not diffuse, as one would expect 


to find if a toxic agent were directly responsible. The marked changes of the 
vessels frequently noted in the vicinity suggested a possible relationship. It was 
often astonishing to note the comparatively good function that had been present 
in spite of the degenerative changes noted in some of the nerves. 


ISCUSSION 


Dr. G. B. Hasstn: I saw only one typical case of diabetic neuritis, but did 
not study it pathologically. The changes demonstrated by Dr. Woltman are most 
likely confined to the myelin. Reactive phenomena on the part of the cells of 
Schwann are not seen, probably because the myelin staining method used by 
Dr. Woltman does not bring them out. The methods of Bielschowsky or 
Alzheimer-Mann might have demonstrated such changes if they were more or 
less advanced. How long was the patient ill before he died and before the 
changes in the nerves became so manifest that a diagnosis of polyneuritis became 
possible? Had the spinal cord been studied for microscopic changes? I think 
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that with the aid of the microscope it is possible to determine the stage and the 
type of changes of the cord, whether they are so-called primary, as in subacute 


degeneration of the cord, or secondary. 


Dr. HuGcu T. Patrick: Could not Dr. Woltman just 
changes seen in anemia “combined degeneration” instead of combined 


sclerosis ? 
They are not sclerosis in any sense. 


Dr. WoLTMAN I used Orlandi’s modification of Bielschowsky’s 
because I have found it to be quite satisfactory and to show the axis cylinders 
equally well. 


I certainly agree with Dr. Patrick that these changes should be called 


“combined 
degeneration,” instead of combined sclerosis. 


as well call these 


method, 
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DIAGNOSTIK MIT FREIEM AUGE EKTOSKOPIE. 3y Dr. Epvarp 
(Pistyan). With a preface by Geh. Med.-Rat Prof. Dr. Friedrich Kraus. 
(Berlin). Third enlarged edition in collaboration with Dr. L. Schmidt (Bad 
Pistyan). Price, unbound 10 marks. Bound, 11.20 marks. Pp. 184. Berlin: 
Urban and Schwarzenberg, 1928. 


This volume, which is printed in German, is devoted chiefly to the respiratory 
phenomena which may be noted when the chest is viewed with an unaided but 
discerning eye. It contains numerous illustrations and case reports but little of 
strictly neurologic import. While there is unnecessary repetition and prolixity, 
the style is readable, interesting and conveys the impression throughout that a 
man who has become charitable through long experience is presenting his observa- 
tions, which evidently have been made with the care and thoroughness so char- 
acteristic of the German internist. 

The basis of all science is observation. The increasing elaboration of various 
technical and laboratory aids in examination of a patient carries with it the 
certain danger that comes from neglecting the use of the unaided physical senses. 
Goethe said, “Thinking is more interesting than knowing, but not so interesting 
as observing.” 

Weisz would use the term “ectoscopy” to denote the means of investigating 
and visualizing the internal topography and pathology from the exterior with the 
unaided eye. His attention was drawn to the movements of the intercostal spaces 
during the course of sensory examinations of arthritic joints made with the com- 
pass. Every response the patient made was accompanied by marked intercostal 
movements. He found that when the patient said the word “kitt” this movement 
was especially strong. Careful inspection convinced him that he could circum- 
scribe the locations of the underlying liver and spleen by the absence of movements 
in these parts. He thought that fluid in the chest would produce the same result, 
but was astonished to find that the movements persisted. This phenomenon may 
therefore be regarded as most useful in the examination of the thorax, as no 
other method of physical examination enables one to differentiate fluid contained 
in the chest under certain conditions from solid structures such as these organs. 
Solid tumors and thick scars behave much like the liver and spleen. A case report 
may be cited to illustrate this point. Weisz was asked to examine a young woman 
whose condition remained undiagnosed after examination by excellent internists, 
and study by the x-ray and thoracentesis. He located an area of dulness, the 
size of a child’s hand, between the scapula and paravertebral line. On asking 
the patient to say the. word “kitt,” he found, by inspection, that the entire area 
remained immobile with the exception of a small space the size of a fingernail, 
which moved only the slightest trace. On inserting a needle deep into this area, 
he obtained pus. A diagnosis of cold abscess was made, and after appropriate 
treatment the patient recovered. 

On ectoscopic examination of the thorax, it is necessary not only to note the 
movements of the thorax as a whole, which may show impairment, for example, 
in hemiplegia, but also to inspect every intercostal space in particular. Weisz 
perfected a number of maneuvers which accentuate the intercostal movements under 
scrutiny. He noted that in sniffing, such as occurs in taking snuff, these move- 
ments could be observed more rapidly than is the case with ordinary respiration. 
The ribs remain practically stationary, but the diaphragm by exerting a smart 
downward pull draws in the intercostal spaces. Another aid is obtained by asking 
the patient to make rapid respiratory efforts of small amplitude, as in panting. 
The best method, however, to evoke the so-called phonation phenomena, not only 
in thoracic but also in abdominal, lumbar and neck muscles, is to request the 
patient to repeat the syllable “kitt,” in not too rapid succession. When this word 
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is said too rapidly, or when the patient begins to speak fluently, practically all 
movements of the thorax cease. In this test, there is a sudden increase and release 
in intrathoracic pressure, which causes a bulging outward of the intercostal spaces. 
This is the reverse of the movement noted in the sniffing phenomenon. 

The movements in the vicinity of the diaphragm are shown best in the sniffing 
phenomenon. It is important to note movements of small amplitude, since they 
may have the same significance as those which are marked. The respiratory 
phenomena observed with quiet breathing are seen best from the side, not s 
well from the back and least well from the front. In the panting type of respira 
tion, the chances of observing respiratory phenomena are about twelve times as 


good. The sniffing and phonating phenomena show about the same results. All 


) 


of these phenomena may occasionally be absent in patients who are apparently 
in excellent health and who are favorable subjects for observation. In obese 
people the observation is not so easy. 

To conduct the examination, it is well to have the patient fully relaxed and 
standing, or, if necessary, sitting, at a distance of from 1 to 2 m. from a window 
\s the sniffing phenomenon shows the most marked movements, this may be mad 
the starting point of investigation. ‘The patient is rotated as the examination 
progresses. The moving areas may be marked with a pencil. To reduce the 
area covered by the pectoral muscles, the arms may be abducted, or the hands 
may be placed on the head. The muscles of the back and the scapulae may be 
pulled aside by asking the patient to put his arms around himself. In obes 
subjects, the folds of fat may be obliterated to some extent by. asking the patient 
to bend in the opposite direction and the obstructing folds may be pulled farther 
aside by the examiner. 


Dilatation of the stomach with carbon dioxide or food usually diminishes 


he 
1 


t 
movements over the corresponding area. This is not true when the colon is dis 
tended with 


. Ascites diminishes the excursion over the lower portions of th 
chest. Obviously, the air-containing lung is necessary for the production of the 
overlying movements 

The author is careful not to make a fetish of the subject, and reminds th 
reader that percussion and other methods of physical examination should be 
called on regularly to support or modify the conclusions drawn by the ectoscopi 
method. The advantage of ectoscopy is found in the ability to visualize the rela- 
tionship within the chest as a whole. Exudates within the chest may bring about 
intercostal movements on phonation as well as the lung itself. In combination with 
other methods of examination, therefore, one may determine the lower border of 
an exudate over the liver and spleen, which by other methods of physical exam 
ination alone is impossible. When there is associated muscle spasm, the inter 
costal phenomenon may disappear. In pneumothorax the movements are preserved 
When the abdomen is under observation, one may often follow the advance or 
regression of a localized peritonitis by the absence or presence ol the movements 
The abdominal movements may also be diminished in pleurisy. 


Absence of movement may be seen in either paralysis or spasm due to neuro- 


logic lesions. In case of paralysis the muscles are found to be hypotonic on 
palpation; in case of spasm they are hypertonic. In hemiplegia, the movements 
are often absent on the same side, even when the paralysis is slight. This observa 


tion, however, is not constant. In abdomens in which the muscles are hypotonic 
it must be remembered that the paretic side may be moved passively. In the 
chest the movements are sometimes diminished and sometimes increased on the 
paralyzed side. The method is also found to be helpful in pelvic conditions, such 
as ruptured extra-uterine pregnancy. 

Weisz believes that by using these methods a certain therapeutic effect is also 
obtainable, particularly in patients requiring exercise of the diaphragm, in adhe 
sions and in impaired movements of bile and blood in the liver. He calls atten 
tion to the fact that speech, in cases of unlocalized peritonitis, is decidedly irritating 
and may further a rapid spread. 
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THE COMPARATIVE PHYSIOLOGY OF INTERNAL SECRETION. By LANCELOT T. 
HoaBeNn, M.A. (Cantas.), D.Sc. (Lonp.). Price, $4. Pp. 142. New York: 
The Macmillan Company, 1927. 


This small book of 142 pages gives an excellent summary of the present knowl- 
edge on the comparative physiology of internal secretion. The study of endo- 
crinology has received, especially during the last decade, considerable impetus, and 
it is obvious that more is known now about the internal secretions than was 
known three or four decades ago. From the positive statements made by clinical 
endocrinologists who have manufactured symptom-complexes and who have laid 
out treatments for the same with such vast liberality, it would seem as if the whole 
problem of internal secretions was solved. It is time, therefore, that such a work 
as this by Prof. Hogben, who is a professor in zoology and not a clinician, should 
show on how little real knowledge clinicians base their clinical interpretations. 

In the present volume the author restricts the term “internal secretions” to the 
production of substances which are liberated into the blood stream by the specific 
activity of a particular structure (endocrine organ), and which, when set free in 
the circulation, are capable of evoking responses in tissues remotely situated from 
their point of origin. So defined, the term “internal secretion” is in effect 
synonymous with “hormone.” The latter is sometimes wrongly employed to 
signify any physiologically active tissue constituent, whether or not it has been 
proved to have a functional significance, to be liberated into the blood stream. 

In dealing with the subject he divides the subject matter into seven chapters. 
They are as follows: (1) chemical coordination; (2) epinephrine and neuro- 
muscular coordination; (3) internal secretion and the chromatic function; (4) 
endocrine factors in secretory processes; (5) the relation of internal secretions to 
vasomotor regulation; (6) endocrine factors in metabolism; (7) the role of the 
ductless glands in developmental processes. 

It is amazing the amount of knowledge that has been garnered from the com- 
parative anatomic series and yet, as the author himself confesses, not so much 
as is taken for granted. Not a few of the contributions to the progress of this 
science have been made by the author of this book. It is doubtful whether the 
average medical man will get much out of it, for through it all the author assumes 
that the reader knows much more than he does. For example, at the end of the 
first chapter he says: “It is taken for granted that the reader has access to such 
authoritative and exhaustive treatises as Prof. Sharpey Schafer’s monograph on 
the Endocrine Organs.” 

One of the most interesting chapters is on the relations of the endocrine factors 
in metabolism. This is considered under three headings: the relation of the 
thyroid to basal metabolism, the relation of the pancreas to carbohydrate metab- 
olism and the functional significance of the parathyroid glands. 

Altogether it is a stimulating and worth while book. 


DIE PAROXYSMALE LAHMUNG. EINE STUDIE UBER IHRE KLINIK UND PATHO- 
GENESE. Von Dr. OTAKAR JANOTA und Doz. Dr. KLEMENT WEBER. Paper. 
Pp. 118, with seven illustrations. Berlin: S. Karger, 1928. 


In this monograph the authors relate in detail four cases observed in the clinics 
of the Bohemian University in Prague and give a complete discussion of all 
phases of the disease. References are given to all reports published subsequent 
to Albert Schmidt’s monograph of 1919. The heredity is direct and the tendency 
is recessive, but the disease tends to become more severe in successive generations. 
Males are about twice as frequently affected as females. The onset is usually 
at puberty, and in the thirties the attacks generally begin to decrease in frequency. 
The average duration of attacks is two days. The paralysis is symmetrical and 
most marked in the proximal! parts of the limbs. The sphincters escape. Sensation 
is unaffected. In addition to the decrease or loss of electric responses during the 
attacks, certain myotonic and myasthenic features are demonstrable in the intervals. 
The authors consider the disease a muscular one, dependent on hereditary con- 
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stitutional anomalies, and the attacks themselves are “crises,” precipitated in some 
manner through the vegetative nervous system. In addition to presenting all 
known facts about the disease in a readable form, the authors indulge in a great 
deal of fascinating speculation. 


TRAITE DE PHYSIOLOGIE NORMALE ET PATHOLOGIQUE. Tome VII. Sang et 
lymphe: Reéactions d’immunité. Par. Ch. Achard, A. Besredka et autres.— 
Tome XI. Reproduction et croissance. Par. Léon Binet. H. Busquet et 
autres. G. H. Roger and L. Binet, editors. Cloth. Price, 65 francs each. 
Pp. 502 and 496, with illustrations. Paris: Masson & Cie, 1927. 


These two volumes published under the supervision of Roger are compre- 
hensive work on blood, lymph, immunity and reproduction. The volume on blood 
and lymph contains detailed discussions of the physiology of blood and hemoglobin, 
blood coagulation, hemorrhage, and immunity reactions; the latter by Bordet. The 
other volume contains full discussion of the physiology of reproduction in both 
the male and the female. Both volumes are of much greater interest to the general 
physiologist than to the neurophysiologist or neurologist. There is nothing in 
either volume which has immediate bearing on neurology. 


MEMORIAS DO HOsPITAL DE JUQUERY, SAO PAULO, BraziL. Years III and IV. 
Numbers 3 and 4. 1926 and 1927. Pp. 241. Sao Paulo, Brazil: Brigadeiro 
Tobias. 

The first two volumes of this series have been reviewed in a previous number. 
The present volume is dedicated to Prof. Dr. Franco da Rocha, the founder of 
the Hospital de Juquery. Much interesting material is now being scientifically 
studied in this hospital, and the results of the research work done and case reports 
are given by various authors, chiefly by Dr. A. C. Pacheco e Silva, director of the 
hospital. The articles are in Portuguese, but at the end of the volume there is 
an abstract of each in either French or German. This book deals with the work 
done in the hospital during the years 1926 and 1927. 
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